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FPTA 

Fire  Protection  Training  Area 
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HQ 

Headquarters 

IRA 

Interim  Remedial  Action 

LNAPL 

Light  Nonaqueous  Phase  Liquid 

MCL 

Maximum  Contaminant  Level 

O&M 

Operation  and  Maintenance 

OU-1 

Operable  Unit  1 

PCE 

Tetrachloroethylene 

PREECA 

Presumptive  Remedy  Engineering  Evaluation/Cost  Analysis 

PVC 

Polyvinyl  Chloride 

RI 

Remedial  Investigation 

SVE 

Soil  Vapor  Extraction 

TCE 

Trichloroethylene 

TPE 

Xerox  2-Phase™  Extraction 

USAF 

U.S.  Air  Force 

VOA 

Volatile  Organic  Analysis 

VOC 

Volatile  Organic  Compound 
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1.0  INTRODUCTION 

In  June  1995,  Ellsworth  Air  Force  Base  (AFB), 
in  Rapid  City,  South  Dakota,  and  Radian 
Corporation  (Radian)  completed  a  five-day  pilot 
treatability  test  at  the  fire  protection  training  area 
bum  pit  of  Operable  Unit  1  (OU-1)  using  the 
Xerox  2-Phase™  Extraction  (TPE)  technology. 
This  report  provides  a  summary  of  the 
methodology  used  during  the  test,  the  test  results, 
and  base-specific  recommendations. 

1.1  Purpose/Obiectives 

On  5  May  1995,  Headquarters  (HQ)  Air  Combat 
Command  (ACC)  published  United  States  Air 
Force  Presumptive  Remedy  Engineering 
Evaluation/Cost  Analysis  (PREECA)  [U.S.  Air 
Force  (USAF)  1995]  as  a  standardized  decision 
framework  specifying  the  criteria  and  associated 
decision  logic  necessary  for  implementing  a 
nontime-critical  removal  action.  This  decision 
framework,  developed  by  Radian  in  conjunction 
with  the  U.S.  Army  Corps  of  Engineers  and  the 
USAF,  combines  the  standard  Comprehensive 
Environmental  Response,  Compensation,  and 
Liability  Act  nontime-critical  removal  action 
process  with  the  concept  of  presumptive  remedies 
and  a  “plug-in”  logic  tree  approach.  The  result  is 
a  “generic”  remedy  selection  document  for  all 
USAF  installations  that  facilitates  early  and 
substantial  risk  reduction  at  USAF  sites. 
PREECA  applies  only  to  a  closely  defined 
subset  of  conditions  that  the  USAF  has  found  to 
be  common  and  that  pose  sufficient  risk  to  justify 
nontime-critical  removal  actions.  This 
methodology  was  not  intended  to  be  used  at 
sites  where  the  need  for  cleanup  actions  is  not 
readily  apparent. 

PREECA  focuses  on  remedies  that  can  satisfy 
the  majority  of  common  USAF  contamination 
situations,  namely  in  situ  bioventing,  soil  vapor 
extraction  (SVE),  groundwater  pump  and  treat 
for  containment,  and  capping.  However, 
REECA  is  intended  to  be  updated  as  new, 
successful  remedies  are  established.  The 
USAF  is  currently  gathering  extensive  cost  and 
performance  data  at  a  number  of  contaminated 


sites  for  intrinsic  groundwater  remediation, 
bioslurping,  and  2-Phase™  extraction.  As  part  of 
this  effort,  HQ  ACC  has  contracted  with  Radian 
through  the  Omaha  District  Corps  of  Engineers 
to  evaluate  the  TPE  technology  for  inclusion  in 
the  USAF  PREECA.  Radian,  in  conjunction  with 
the  USAF,  developed  an  initial  remedy  profile  for 
TPE  as  part  of  the  original  PREECA  efforts. 

This  report  presents  the  results  of  the  TPE  pilot 
test  conducted  at  Ellsworth  AFB  in  June  1995.  It 
compares  the  pilot  test  results  to  PREECA’ s 
initial  remedy  profile  for  TPE  and  demonstrates 
that  TPE  is  an  effective  technology  for  use  at 
Ellsworth  AFB.  In  addition,  it  presents  data  on 
additional  objectives  for  the  pilot  test,  which 
were  to: 

.  Demonstrate  the  contaminant  removal 
effectiveness  of  the  TPE  technology; 

.  Determine  the  feasibility  of  installing  a 
full-scale  system; 

.  Collect  sufficient  engineering  data  to 
facilitate  the  design,  installation,  and 
operation  of  a  full-scale  extraction  and 
treatment  system;  and 

•  Assist  in  the  prevention  of  contaminant 
migration,  thereby  minimizing  the  threat  of 
exposure  to  human  health  and  the 
environment. 

TPE  was  selected  for  testing  at  the  OU-1  bum  pit 
because  the  low  saturated  zone  permeabilities 
limit  the  effectiveness  of  conventional  pump  and 
treat  systems  to  capture  groundwater 
contaminant  plumes.  Ellsworth  AFB  is  in  the 
process  of  implementing  an  interim  remedial 
action  at  OU-1  that  will  consist  of  SVE  and 
groundwater  pump  and  treat  (dual-phase).  A 
large  complement  of  information  exists  for  OU-1, 
including  the  remedial  investigation  (RI)  report 
(EA  Engineering  1994a)  and  the  data  from  two 
previous  treatability  studies.  The  TPE 
technology  is  designed  to  enhance  control  of 
groundwater  plumes  in  low-  to  moderate- 
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permeability  formations,  as  well  as  to  remove  and  fractured  shale  beginning  at  approximately 

contaminants  from  the  saturated  and  vadose  15  to  18  ft  are  representative  of  low  permeability 

zones.  materials. 


1.2  Site  Background  The  primary  TPE  well  (existing  monitoring  well 

MW  930101)  within  the  bum  pit  was  completed 
OU-1  is  located  in  the  southwestern  portion  of  in  both  the  alluvium  and  shale  bedrock  and  was 

Ellsworth  AFB  as  shown  in  Figure  1-1 .  This  site  screened  from  12  to  42  ft  below  ground  surface 

was  used  as  a  fire  protection  training  area  (BGS).  Depth  to  groundwater  is  16.5  ft  BGS 

(FPTA),  resulting  in  significant  soil  and  (based  on  water  level  measurements  from  June 

groundwater  contamination.  Previous  field  1995).  The  saturated  alluvial  thickness  ranges 

activities  in  the  area  have  included  installation  from  0.5  to  1 .5  ft,  with  the  remainder  of  the 

and  sampling  of  wells,  two  soil  vapor  surveys,  an  saturated  zone  occurring  in  the  weathered  and 

SVE  pilot  test,  water  level  measurements,  aquifer  fractured  shale.  Hydraulic  conductivity  in  the 

testing,  and  groundwater  recovery  and  treatment.  saturated  zone  is  very  low  (9.5  x  10'6  cm/sec) 

Data  collected  from  these  activities,  in  addition  to  based  on  previous  slug  tests  at  MW  930101.  The 

data  from  this  project,  have  been  used  to  sustained  pumping  yield  for  this  well  has  not 

characterize  the  subsurface  features  and  the  been  measured  but  is  low,  based  on  recharge 

nature  and  relative  extent  of  contamination  at  the  times  following  well  purging  during  previous 

site.  sampling. 


1.2.1  Subsurface  Features 

The  OU-1  area  is  underlain  by  approximately  15 
to  1 8  ft  of  fill  and  native  soil  (alluvium)  that 
overlies  shale  bedrock  (Pierre  Shale).  The  native 
soil  consists  primarily  of  fine  grained  sands,  silts, 
and  clays  of  low  permeability,  but  much  of  the 
FPTA  has  been  filled  with  coarser  grained  sand 
and  gravel  of  higher  permeability.  The  upper  10 
to  15  ft  of  the  shale  is  weathered  and  consists  of 
variably  fractured  light  olive  gray  to  dark  olive 
gray  clay,  which  increases  in  competence  with 
depth.  The  permeability  of  the  weathered  and 
fractured  shale  is  low.  Figure  1-2  is  a  geologic 
cross-section  demonstrating  the  distribution  of 
soil  types  in  the  test  area. 

Based  on  the  lithologic  information  from 
inspection  of  soil  samples,  the  relative 
permeability  of  the  soils  can  be  inferred.  The 
upper  3  to  5  ft  of  sandy  clay  and  clayey  gravel 
have  lower  permeabilities.  Silt,  sand,  and  gravel 
deposits  between  approximately  3  and  18  ft 
represent  higher  permeability  materials.  Data 
from  an  SVE  test  at  the  site  conducted  by  EA 
Engineering,  Science,  and  Technology  indicate  a 
relative  permeability  to  air  of  200  to  300  Darcy 
in  the  vadose  zone  alluvium.  Finally,  weathered 


An  existing  enhanced  soil  vapor  extraction 
(ESVE)  well  was  used  for  a  secondary  TPE  test 
following  the  primary  test  at  MW  930101.  This 
ESVE  well  was  installed  in  the  saturated 
fractured  shale  zone  to  a  depth  of  35  ft  BGS  with 
a  10  ft  screened  section  (24  to  34  ft).  Depth  to 
groundwater  was  17.1  ft  BGS. 

Additional  piezometers  and  vapor  points  were 
installed  during  a  previous  treatability  study  in 
1994.  Data  on  depths  and  screen  intervals  is 
presented  in  Section  2.0  of  this  report. 

Groundwater  flow  direction  is  generally  to  the 
south  and  southwest. 

1.2.2  Nature  and  Extent  of  Contamination 

Both  vadose  zone  and  capillary  fringe  soil 
contain  high  concentrations  of  JP-4;  benzene, 
toluene,  ethylbenzene,  and  xylenes  (BTEX);  and 
chlorinated  volatile  organic  compounds  (VOCs). 
The  following  general  concentration  ranges  of 
these  contaminants  were  found  in  FPTA  area 
soils: 
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Figure  1-2.  OU-1  Conceptual  Cross  Section 


Contaminant 

Vadose  Zone 
(Mg/kg)  « 

Capillary 
Fringe  Gig/kg) 

JP-4 

100,000s  to 
1,000,000s 

100,000s  to 
1,000,000s 

Total  BTEX 

ND  to 
100,000s 

1,000s  to  10,000s 

Total 

chlorinated 
|  VOCs 

ND  to  10s 

ND  to  100s 

ND  =  Nondetect 


The  RI  indicated  that  light  nonaqueous  phase 
liquids  (LNAPLs)  (JP-4  and  the  related  BTEX 
compounds)  were  found  in  soil  at  the  south  end 
of  OU-1;  JP-4  is  present  in  much  higher 
concentrations  than  other  contaminants.  In 
general,  the  distribution  of  JP-4  reflects  the 
extent  of  organic  contaminants  in  soil. 

Trichloroethylene  (TCE),  benzene, 
tetrachloroethylene  (PCE),  1 , 1  -dichloroethylene 
(1,1-DCE),  and  1,2-dichloroethane  (1,2-DCA), 
were  reported  at  or  above  their  established  Safe 
Drinking  Water  Act  Maximum  Contaminant 
Level  (MCL)  in  one  or  more  groundwater 
samples  at  OU-1.  Dense  nonaqueous  phase 
liquids  (DNAPLs)  were  not  found  in  the  OU-1 
groundwater;  however,  LNAPLs  were  found  at 
the  northern  and  southern  ends  of  OU-1 . 
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2.0  2-PHASE™  EXTRACTION  TEST 

METHODOLOGY 

The  following  information  on  the  technical 
approach  and  the  sampling  and  analytical 
methodologies  is  a  summary  of  the  Ellsworth 
AFB  2-Phase™ Extraction  Pilot  Test  Work  Plan 
(Radian  Corporation  1995).  Additional  details 
are  contained  in  that  document. 

2.1  Test  Procedures 

A  four-day  pilot  test  was  conducted  on  MW 
930101.  Three  new  piezometers,  P-1,  P-2,  and  P- 
3,  and  three  vapor  point  clusters,  each  consisting 
of  a  shallow  and  a  deep  point,  were  constructed 
for  the  test.  Existing  monitoring  wells  in  the  area 
surrounding  MW  930101  were  also  used  to 
measure  changes  in  subsurface  conditions. 
Additionally,  following  the  four-day  test,  a  one- 
day  pilot  test  was  conducted  on  a  well  previously 
installed  for  an  ESVE  study.  The  same 
piezometers,  vapor  points,  and  monitoring  wells 
were  used  for  that  test.  The  locations  of  the  test 
wells  and  monitoring  points  are  shown  in  Figure 
2-1.  Well,  piezometer,  and  vapor  point 
characteristics  are  summarized  in  Table  2-1 . 

Well  logs  are  included  in  Appendix  B. 

2.1.1  Installation  of  Piezometers  and  Vapor 
Probes 

2.1. 1.1  Piezometers 

The  piezometers  (P-1,  P-2,  and  P-3)  were 
installed  in  order  to  monitor  the  response  of  the 
aquifer  to  the  test.  Piezometers  were  located  at 
distances  of  1 1.5,  25.2,  and  51.8  ft  from 
extraction  well  MW  930101.  The  locations  were 
chosen  such  that  data  from  the  wells  would 
supplement  data  collected  from  existing  wells 
previously  installed  in  the  area.  Figure  2-1  shows 
the  locations  of  the  new  and  existing  wells. 

The  piezometers  were  installed  on  20  and  21 
June  1995  using  a  hollow  stem  auger  drilling  rig 
with  7.5-in.  outside  diameter  augers.  Soil 
samples  were  collected  from  selected  intervals  so 
that  lithologic  logs  could  be  prepared  (Appendix 


B).  The  piezometers  were  constructed  with  2-in. 
diameter  polyvinyl  chloride  (PVC)  well  casing 
and  screen.  The  well  casing,  sand  pack,  and 
bentonite  seal  were  installed  through  the  augers 
to  ensure  the  stability  of  the  well  bore.  The 
details  of  the  wells  are  contained  in  the 
completion  logs  in  Appendix  B.  In  general,  20-ft 
long  screens  were  placed  within  the  weathered 
Pierre  Shale  at  a  depth  of  25  to  45  ft  below  the 
ground  surface. 

After  the  wells  were  completed,  they  were 
developed  to  remove  silt  and  clay  and  ensure 
communication  with  the  aquifer.  The  wells  were 
first  surged  with  a  2-in.,  vented,  surged  block  to 
loosen  up  the  fine  material  from  the  sand  pack  so 
that  it  could  be  removed.  The  piezometers  were 
then  purged  using  a  disposable  bailer.  Water 
quality  was  monitored  during  development  by 
visually  observing  the  silt  and  clay  content  of  the 
water  and  by  pH  meter  measurements. 
Development  was  judged  complete  when  the  pH 
was  stable  and  turbidity  of  the  water  had 
decreased  to  the  satisfaction  of  the  supervising 
geologist.  All  wells  were  bailed  essentially  dry 
within  an  hour  and  allowed  to  recharge. 
Development  logs  are  contained  in  Appendix  B. 

2.1. 1.2  Vapor  Probes 

Three  sets  of  two  nested  vapor  probes  (a  total  of 
six  probes)  were  installed  at  locations  chosen  to 
supplement  the  existing  probes  at  the  site.  The 
new  probes  were  labeled  VP- IS,  VP-1D,  VP-2S, 
VP -2D,  VP-3S,  and  VP-3D  and  are  shown  on 
Figure  2-1. 

The  vapor  probes  were  installed  on  21  and  22 
June  1995  using  a  hollow  stem  auger  drilling  rig 
and  10-in.  outside  diameter  augers.  Soil  samples 
were  not  collected  from  the  borings  for  the 
probes  as  they  were  all  located  within 
approximately  5  ft  of  one  of  the  new  piezometers. 
The  probes  were  constructed  using  1-in.  diameter 
PVC  casing.  Slots  were  cut  in  the  bottom  2  ft  of 
the  probes  with  a  hacksaw  to  allow 
communication  with  the  vadose  zone.  Two 
probes  were  installed  per  boring  at  depths 
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Figure  2-1.  OU-1,  Test  Well  and  Monitoring  Wells,  Ellsworth  AFB 


Table  2-1 


Summary  of  Wells  and  Monitoring  Point  Characteristics 


Weli/PiezonM 

:ter  ID 

Used  to  Monitor 

Total  Depth 
(ft  BGS) 

II 

creened  Interval 
(ft  BGS) 

VP- ID 

Induced  Vacuum 

15 

13-15 

15.3 

VP-1S 

Induced  Vacuum 

5.5 

3-5 

15.3 

VP-2D 

Induced  Vacuum 

15 

13-15 

30.5 

VP-2S 

Induced  Vacuum 

5.5 

2.5-5 

30.5 

VP-3D 

Induced  Vacuum 

16 

13-15 

45.4 

VP-3S 

Induced  Vacuum 

5.5 

3-5 

45.4 

P-1 

Water  Level 

44.5 

24-44 

11.5 

P-2 

Water  Level 

45 

24.5-44.5 

25.2 

P-3 

Water  Level 

45 

24.5-44.5 

51.8 

P-7 

Water  Level 

35 

15-22 

22.8 

P-15 

Water  Level 

35 

15-22 

37.4 

P-50 

Water  Level 

23 

15-22 

39.7 

VP-22D 

Induced  Vacuum 

14 

11.5-13.5 

21.9 

VP-50D 

Induced  Vacuum 

14 

11.5-13.5 

39.7 

VP-60D 

Induced  Vacuum 

14 

11.5-13.5 

81.4 

MW  930101 

Extraction  Well 

43 

12-42 

0 

ESVE  Well 

Extraction  Well 

35 

24-34 

22.5 

BGS  =  Below  Ground  Surface 
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of  15  ft  and  5  ft.  The  slotted  intervals  were 
separated  by  a  bentonite  seal  to  eliminate 
communication  through  the  sand  pack. 

2.1.2  Test  Equipment 

The  test  was  conducted  using  a  trailer-mounted, 
25-horsepower,  high-vacuum  extraction  unit 
capable  of  producing  an  air  flow  rate  of  300 
cubic  feet  per  minute  (acfin)  at  25  in.  mercury. 
The  system  is  shown  in  schematic  in  Figure  2-2. 
Extracted  groundwater  was  treated  using 
liquid-phase  granular  activated  carbon  (GAC) 
before  discharge  to  a  5000-gal  temporary  storage 
tank;  extracted  vapor  was  discharged  to  the 
atmosphere. 

After  the  wastewater  analytical  results  were 
received  and  reviewed  by  the  base  environmental 
staff,  the  wastewater  was  transported  and 
discharged  to  the  sanitary  sewer.  A  general 
schematic  of  a  TPE  well  is  shown  in  Figure  2-3. 
Procedures  followed  during  the  testing  are 
summarized  in  the  work  plan  described  in  Section 
2.0. 

In  the  work  plan.  Radian  proposed  performing 
this  pilot  test  using  an  existing  monitoring  well 
(MW  930101).  Initial  results  from  MW  930101 
suggested  that  the  majority  of  contaminant 
removal  was  from  the  vadose  zone.  This  is 
because  the  well  screen  in  MW  930101  was  open 
across  both  the  upper  gravelly  vadose  zone  and 
the  lower  fractured  shale  saturated  zone.  When 
steady  state  flow  conditions  were  reached  three 
days  after  the  start  of  the  test.  Radian  requested 
permission  to  deviate  from  the  work  plan  from 
the  Omaha  District,  U.S.  Army  Corps  of 
Engineers,  and  Ellsworth  AFB  environmental 
staff.  Permission  was  received  to  move  the  test 
from  MW  930101  to  ESVE  after  the  fourth  day 
of  the  TPE  test. 

The  screened  interval  in  ESVE  is  in  the  fractured 
shale  in  the  saturated  zone  and  is  isolated  from 
the  upper  sandy  vadose  zone.  Therefore,  data 
from  this  portion  of  the  test  were  useful  in 
assessing  the  performance  of  TPE  strictly  in  the 
fractured  shale. 


2.2  Sampling  and  Analytical 
Methodologies 

All  sampling  and  analytical  procedures  (except 
where  noted)  were  conducted  in  accordance  with 
procedures  and  protocols  described  in  the  U.S. 
Environmental  Protection  Agency  (EPA)- 
approved  Ellsworth  AFB  Quality  Assurance 
Project  Plan.  Sampling  locations  and  frequency 
are  summarized  in  Table  2-2. 

2.2.1  Sampling  Methodology 

System  parameters  and  ambient  air  conditions 
were  measured  through  various  vacuum  gauges, 
meters,  and  thermometers  included  on  the  TPE 
trailer.  Groundwater  drawdown  in  the 
observation  wells  was  measured  using  an 
electronic  water  level  meter,  and  induced  vacuum 
was  measured  using  Magnehelic®  gauges.  Data 
collected  were  recorded  on  field  data  tables 
(Appendix  C). 

Baseline  groundwater  samples  from  MW  930101 
were  collected  prior  to  TPE  testing  in  40-mL 
volatile  organic  analysis  (VOA)  vials  using  a 
dedicated  Teflon®  bailer.  Prior  to  collecting  the 
baseline  samples,  three  well  volumes  of  water 
were  purged  from  the  well.  Approximately  one 
hour  after  ending  the  test,  post-test  groundwater 
samples  were  collected  using  the  dedicated  bailer. 

Water  samples  collected  during  the  test  were 
taken  directly  from  the  TPE  trailer  knock-out  pot 
with  VOA  vials.  All  VOA  vials  were  iced  and 
stored  in  a  dedicated  cooler  until  shipped  to 
Energy  Laboratories,  Inc.,  in  Rapid  City,  South 
Dakota. 

Vapor  samples  were  collected  using  disposable 
syringes  and  evacuated  vials  provided  by 
Microseeps  Inc.,  Pittsburgh,  Pennsylvania.  Once 
the  samples  were  collected,  they  were  stored  at 
ambient  conditions  until  shipped  to  the 
Microseeps  laboratory  for  analysis. 

Quality  control  samples  were  also  collected  in  the 
field.  Duplicate  water  and  vapor  samples  were 
collected  at  a  10%  frequency  by  the  methods 
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previously  described.  Trip  blanks  accompanied 
the  VOA  vials  throughout  shipping  and  handling 

2.2.2  Analytical  Methodology 

Groundwater  samples  were  analyzed  for  VOCs 
by  EPA  Method  SW-8260.  Soil  vapor  samples 
were  analyzed  for  VOCs  by  Microseeps 
Analytical  Method  AM  4.02. 
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Figure  2-3.  Schematic  of  a 
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3.0  TEST  RESULTS  AND 
CONCLUSIONS 

A  critical  step  toward  adding  another 
presumptive  remedy  to  the  PREECA  process  is 
to  compare  that  remedial  technology’s  test 
results,  referred  to  here  as  the  “site-specific 
profile,”  to  its  PREECA  remedy  profile  and 
determine  the  extent  to  which  the  two  profiles 
match.  The  remedy  profile  comprises  the 
performance  data  (including  site  selection 
criteria,  process  and  methodology  descriptions, 
and  the  acceptable  range  of  quantitative  results) 
by  which  the  effectiveness  of  the  presumptive 
remedy  will  be  judged. 

Radian  performed  a  four-day  test  on  MW 
930101  and  a  one-day  test  on  the  ESVE  well. 
Table  3-1  summarizes  the  results  achieved  using 
the  TPE  system  at  MW  930101  and  the  ESVE 
well.  The  results  of  these  two  tests  are  described 
in  Section  3.4. 

Table  3-1 


Summary  of  Results 


a 

Si 

.  ..  yj 

Parameter 

MW 

930101 

ESVE 

Groundwater 
Extraction  Rate 

0.22  gpm 

0.11  gpm 

Soil  Vapor 

Extraction  Rate 

21-57  scfm 

14  scfma 

Contaminant 
Removal  Rate 

58-122 

lb/day 

0.07  lb/day 

Radius  of  Influence 
(Groundwater) 

>50  ft 

_ b 

“Measurement  includes  aspiration  air. 

'’Radius  of  influence  results  were  inconclusive  and  will 

be  discussed  in  Section  3.2. 

gpm  =  gallons  per  minute 

scfin  =  standard  cubic  feet  per  minute 

Based  on  the  results  of  the  pilot-scale  TPE  test 
conducted  at  Ellsworth  AFB  OU-1,  Radian  has 
constructed  a  site-specific  profile  for  OU-1 .  A 
comparison  of  this  site-specific  profile  to  the 
PREECA’s  TPE  remedy  profile  is  presented  in 
Table  3-2.  Note  that  the  OU-1  profile  compares 


favorably  with  the  corresponding  TPE  remedy 
profile. 

3.1  System  Operation 

Physical  and  analytical  data  were  analyzed  to 
determine  the  following: 

.  Baseline  VOC  concentrations  in 
groundwater; 

.  The  major  VOC  constituents  in  the  vapor 
and  water  streams; 

.  Average  groundwater  and  soil  vapor 
extraction  rates; 

.  Average  VOC  extraction  rates  and  total 
pounds  of  VOCs  removed; 

•  The  relationship  between  time  and  VOC 
concentrations; 

.  The  relationship  between  time  and  vapor  and 
water  flow  rates;  and 

•  The  relationship  between  distance  and 
groundwater  drawdown  and  induced  vacuum, 
including  radii  of  influence. 

3.2  Radii  of  Influence  and  Production 
Rates 

The  following  sections  describe  groundwater 
production  rates  and  vapor  radius  of  influence. 

3.2.1  Groundwater 

The  groundwater  flow  rate  was  measured  using  a 
totalizing  flow  water  meter  and  is  plotted  along 
with  the  vapor  flow  rate  on  Figure  3-1  for  both 
the  MW  930101  and  ESVE  tests.  Water  table 
drawdown  was  measured  in  piezometers  P-1, 

P-2,  P-3,  P-7,  and  P-50  during  the  tests 
(Appendix  D).  A  plot  of  drawdown  versus  time 
is  presented  in  Figure  3-2,  and  a  water  table 
contour  map  for  the  end  of  the  MW  930101  test 
is  shown  in  Figure  3-3. 
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Figure  3-1.  Vapor  and  Liquid  Flow  Rates 
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Figure  3-2.  Water  Level  Drawdown  Over  Time 
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Figure  3-3.  Water  Level  Drawdown  Contours 


Table  3-2 


2-Phase™  Extraction  Technology  Selection  Criteria 


I  Criteria  Parameter 

PREECA  Remedy  Profile  Guideline 

Ellsworth  AFB  OU-1  Profile 

|  Contaminant 

Halogenated  VOCs,  TPH,  and/or  BTEX  for 
sites  where  expedited  action  is  required 

Halogenated  VOCs,  TCE,  BTEX, 

TPH 

|  Contaminant  location 

Saturated  zone  or  saturated  and  vadose  zone 

Saturated  and  vadose  zone 

Contaminant  concentration 

Significantly  greater  than  MCLs 

Significantly  greater  than  MCLs  for 
TCE 

Depth  of  contamination 

<150  BGS8 

<43  ft  BGS  . 

Henry’s  Law  Constant  of 
majority  of  contaminants 

>0.01  at  20°C  (dimensionless)b 

0.297  at  20°C 

Vapor  pressure  of  majority  of 
contaminants 

>1.0  mm  Hg  at  20°C 

58  mm  Hg  at  20°C 

Hydraulic  conductivity 
(saturated  zone) 

<1  x  10"4  cm/sec  (i.e.,  silts  and  clays  with 
minimal  interlayered  sands  and  gravels) 

9.5  x  10"6  cm/sec  (weathered  and 
fractured  shale) 

Groundwater  production  rate 

<15  gpm  for  4-in.  well  casing 

<0.5  gpm  for  a  2-in.  well  casing 

Average  air  permeability  of 
vadose  zone  and  distribution 
of  contaminants 

Groundwater  Only: 

Case  1: 

No  contamination  present  in  vadose  zone. 

Air  permeability  in  vadose  zone  is  not  a 
determining  factor.  High  concentrations 
(significantly  higher  than  MCLs)  of 
contaminants  in  saturated  zone. 

Vadose  Zone  and  Groundwater 
Contamination: 

Case  2: 

Low  to  moderate  concentrations  of 
contaminants  in  vadose  zone.  Low  or  high 
air  permeability  in  vadose  zone.  High 
concentrations  of  contaminants  in  saturated 

zone. 

Case  3: 

Low  or  high  air  permeability  in  vadose  zone. 
High  concentrations  of  contaminants  in 
vadose  zone  and  saturated  zone. 

Case  4: 

High  concentrations  of  contaminants  in 
vadose  zone.  Low  air  permeability  in  vadose 
zone.  Low  to  moderate  concentrations  of 
contaminant  in  saturated  zone. 

Case  3: 

♦  Moderate  to  high  concentrations 
of  VOCs  in  vadose  zone  and  low 
to  moderate  concentrations  of 
VOCs  in  saturated  zone,  and 

Low  air  permeability  in  the 
saturated  zone  (clays,  silts,  and 
shale),  and  high  air  permeability 
in  vadose  zone  (sand,  gravel,  and 
silt). 

aTPE  may  be  implemented  at  sites  where  depth  of  contamination  is  greater  than  150  BGS;  however,  it  has  been  shown  to  be 
more  effective  when  implemented  at  shallower  depths. 

dimensionless  Henry’s  Law  Constant  in  the  form:  (concentration  in  gas  phase)/(concentration  in  liquid  phase) 

AFB  =  Air  Force  Base 
BGS  =  Below  Ground  Surface 

BTEX  =  Benzene,  Toluene,  Ethylbenzene,  and  Xylenes 

MCL  =  Maximum  Contaminant  Level 

OU  =  Operable  Unit 

TCE  =  Trichloroethylene 

TPH  =  Total  Petroleum  Hydrocarbon 

VOC  =  Volatile  Organic  Compound 
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During  the  MW  930101  test,  the  groundwater 
flow  rate  surged  at  the  beginning  of  the  test  due 
to  evacuation  of  the  well  and  sand  pack,  as  well 
as  from  dewatering  of  the  sand  and  gravel 
deposits  near  the  well.  After  the  initial  surge,  the 
water  production  rate  continued  to  fall  slowly 
during  the  duration  of  the  test  (Figure  3-1).  The 
water  production  rate  fluctuated  in  the  range  of 
0.16  to  0.20  gpm  during  the  later  portion  of  the 
test,  representing  quasi-equilibrium  conditions 
for  the  test.  The  radius  of  influence  is  estimated 
to  be  between  30  and  50  ft  based  on  the  available 
data.  The  drawdown  cone  is  somewhat 
asymmetrical  with  greater  drawdowns  measured 
toward  the  southeast. 

During  the  ESVE  test,  the  groundwater  flow  rate 
fluctuated  in  the  range  of  0.04  and  0. 12  gpm 
(Figure  3-1).  Water  table  drawdown  was  also 
measured  in  the  piezometers  at  the  site  during  the 
test.  However,  the  water  table  actually  rose  in 
P-1  and  P-2  during  test.  There  are  two  reasons 
for  the  water  table  rise:  ( 1 )  the  base  of  the 
screened  interval  in  the  ESVE  well  was  8.5  ft 
higher  than  in  MW  930101  and  (2)  the  water 
table  did  not  have  time  to  return  to  static 
conditions  prior  to  starting  the  ESVE  test. 
Therefore,  no  conclusions  can  be  reached 
regarding  the  radius  of  influence  from  the  ESVE 
test. 

3.2.2  Vapor 

The  vapor  flow  rate  was  measured  using 
rotometers  located  at  the  skid  and  is  plotted  along 
with  the  vapor  flow  rate  on  Figure  3-1  for  both 
the  MW  930101  and  ESVE  tests.  Induced 
vacuum  was  measured  in  vapor  probes  VP- IS, 
VP-1D,  VP-2S,  VP-2D,  VP-3S,  VP-3D,  VP- 
220,  VP-50D  and  VP-60D  (Appendix  C).  A 
plot  of  induced  vacuum  for  the  end  of  the  MW 
930101  test  is  shown  in  Figure  3-4  for  the  deep 
vapor  probes. 

During  the  MW  930101  test,  vapor  flow  steadily 
increased  during  the  first  30  hours  of  the  test. 

The  flow  rate  then  stabilized  at  approximately  57 
scfrn  for  the  duration  of  the  test.  The  increase  in 
flow  during  the  first  30  hours  of  the  test  occurred 


as  the  formation  was  dewatered  and  the  relative 
permeability  to  vapor  increased.  No  aspiration 
air  was  required  to  lift  the  water  from  the  well; 
therefore,  all  vapor  flow  was  from  the 
subsurface.  A  large  pressure  drop  was 
maintained  in  the  straw  during  the  test  indicating 
that  a  higher  vapor  flow  rate  might  have  been 
achieved  in  a  larger  diameter  well.  The  radius  of 
influence  of  the  vapor  is  greater  than  80  ft  based 
on  the  available  data  (Figure  3-5). 

During  the  ESVE  test,  very  little,  if  any  vapor 
flow  was  generated  from  the  subsurface.  Vacuum 
was  not  observed  in  any  of  the  vapor  probes, 
except  for  VP-3S,  during  ESVE  test  (Appendix 
C).  Due  to  the  low  permeability  of  the  saturated 
zone,  aspiration  air  from  the  surface  was 
required  to  lift  groundwater  from  the  well.  It  is 
likely  that  if  the  ESVE  test  were  run  for  a  longer 
time  period,  more  vapor  flow  would  have  been 
generated  from  the  subsurface  as  the  saturated 
zone  was  dewatered. 

3.3  VOC  Recovery 

Tables  3-3  and  3-4  summarize  analytical  results 
for  the  VOCs  detected  in  the  samples  collected 
during  the  two  tests.  BTEX,  DCE,  ketones,  and 
TCE  were  the  primary  contaminants  found  at  the 
site  (see  Appendices  D  and  E  for  the  analytical 
laboratory  results  and  chain-of-custody  forms). 
Results  of  VOC  sampling  at  MW  930101 
included: 

.  The  baseline  concentration  (before  the  test) 
of  nonchlorinated  VOCs  in  groundwater 
from  MW  930101  was  2230  pg/L. 

.  The  post-test  concentration  of  nonchlorinated 

VOCs  was  1906  pg/L. 

.  The  nonchlorinated  VOC  concentration  in  the 
extracted  water  (collected  from  knock-out 
pot)  averaged  1027  pg/L  in  the  MW  930101 
test. 

.  The  total  VOC  concentration  in  extracted 
vapor  ranged  from  4200  to  7308  ppmv  in  the 
MW  930101  test. 
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Table  3-3 

Summary  of  Water  Data 
Concentration  in  Micrograms  per  Liter  (fig/L) 


Summary  of  Vapor  Data 

Concentrations  in  Parts  per  Million  by  Volume  (ppmv) 


BTEX  and  chlorinated  compounds  were  detected 
in  the  groundwater  and  vapors  collected  from  the 
ESVE  well,  but  at  greatly  reduced  concentrations 
compared  to  MW  930101.  The  lower 
concentrations  were  attributable  to  the 
elimination  of  air  flow  from  the  highly 
contaminated  vadose  zone.  Results  of  VOC 
sampling  at  the  ESVE  well  included: 

.  The  concentration  of  nonchlorinated  VOCs 
in  the  extracted  water  at  the  start  of  the 
ESVE  well  test  was  170  pg/L. 

.  The  concentration  of  nonchlorinated  VOCs 
in  the  extracted  water  at  the  end  of  the  ESVE 
well  test  was  37  pg/L. 

•  The  total  VOC  concentration  in  the  extracted 
vapor  averaged  30  ppmv  in  the  ESVE  well 
test. 

3.3.1  Extraction  Results 

Results  of  the  MW  930101  test  included: 

.  Approximately  428  lb  of  total  VOC 
compounds  were  extracted  from  MW 
930101  in  96  hours  of  testing  (i.e., 
approximately  100  lb/day).  The  vast 
majority  of  the  compounds  were  extracted  in 
the  vapor  phase. 

.  Average  groundwater  extraction  rate  was  0.2 
gpm. 

.  Average  vapor  extraction  rate  from  the 
formation  was  50  scfm. 

.  The  TPE  extraction  system  transferred  over 
half  of  the  VOCs  in  the  groundwater  to  the 
vapor  phase,  resulting  in  decreased 
concentrations  in  the  water  phase  and 
reduced  treatment  cost. 

.  A  small  amount  of  product  (LNAPL)  was 
found  in  the  first  carbon  drum  following  the 
test.  The  material  was  extracted  from  the 
saturated  zone  or  capillary  fringe.  The 
presence  of  this  product  in  the  liquid  phase 
likely  increased  the  concentration  of  VOCs  in 


the  effluent  samples.  A  much  greater 
stripping  effect  would  have  likely  been 
measured  without  this  product. 

Results  of  the  ESVE  well  test  included: 

.  Average  groundwater  extraction  rate  was  0. 1 
gpm. 

.  Average  vapor  extraction  rate  was 
approximately  13  scfm. 

.  Approximately  0. 1  lb  of  total  VOCs  were 
extracted  from  the  ESVE  well  in  24  hours. 

3.3.2  VOC  Removal  Over  Time 

Graphs  showing  VOC  removal  over  time  at  the 
two  test  wells  are  provided  in  Figures  3-6  and 
3-7.  In  general,  steady  concentrations  in  both 
extracted  vapor  and  water  were  achieved  after 
approximately  20  hours  of  testing.  Average 
off-gas  vapor  and  effluent  water  concentrations 
for  the  MW  930101  test  were: 

.  26,000  ppbv  nonchlorinated  VOC  in 

extracted  vapor  and 

•  1906  pg/L  nonchlorinated  compounds  in 
extracted  groundwater. 

Average  off-gas  vapor  and  effluent  water 
concentrations  for  the  ESVE  well  test  were: 

.  2,690  ppbv  nonchlorinated  compounds  in 

extracted  vapor  and 

•  172  pg/L  nonchlorinated  compounds  in 
extracted  groundwater. 

Ninety-three  percent  of  the  total  VOCs  removed 
were  from  the  vapor  phase  and  the  remaining 
seven  percent  were  in  the  water  phase. 

3.4  Conclusions 

The  two  tests  conducted  at  OU-1  produced  very 
different  results  that  provided  valuable 
information  on  the  application  of  TPE  that  a 
more  traditional  test  would  not  have  provided. 
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The  conclusions  from  each  test  are  discussed 
below  and  are  followed  by  overall  conclusions. 

3.4.1  MW  930101  Test 

The  TPE  test  on  MW  930101  demonstrated  that 
TPE  is  effective  in  simultaneously  removing 
volatile  contaminants  from  both  the  vadose  zone 
and  groundwater.  Approximately  100  Ib/day  of 
VOCs  were  removed  during  the  96-hour  test, 
primarily  from  the  unsaturated  zone  (vadose 
zone). 

An  average  flow  rate  of  0.2  gpm  and  a 
drawdown  of  26.4  ft  were  generated  during  the 
TPE  test.  A  small  amount  of  product  was  also 
extracted  during  the  test.  Well  MW  930101  has 
a  32.5-ft  screen  that  was  open  across  both  the 
saturated  zone  and  vadose  zone  (10  to  42.5  ft 
BGS,  water  table  15  .6  ft  BGS)  (see  Figure  1-2). 
The  saturated  zone  consists  primarily  of  low 
permeability  weathered  and  fractured  shale 
(estimated  hydraulic  conductivity  of  9.5  *  10'6 
cm/s)  (EA  Engineering  1994a). 

A  vapor  flow  rate  of  up  to  57  scfrn  was 
generated  from  the  formation  during  the  TPE  test 
under  a  well  head  vacuum  that  decreased  from  1 1 
to  1  in.  mercury  during  the  test.  These  vapor  flow 
rates  compare  with  vadose  zone  rates  of  between 
60  and  125  cfm  generated  during  the  previous 
SVE  test  at  the  site.  The  unsaturated  zone  at  the 
site  consists  primarily  of  a  mixture  of  sand  and 
gravel  fill  of  moderately  high  permeability  (200- 
400  Darcy)  (EA  Engineering  1994b).  Therefore, 
it  appears  that  the  majority  of  the  vapor  flow  into 
the  well  was  from  the  sand  and  gravel  fill  interval 
in  the  vadose  zone. 

Because  of  the  relatively  high  vapor  flow  rates 
(for  a  TPE  test),  no  aspiration  air  was  required  to 
lift  the  groundwater  through  the  straw.  An 
advantage  of  this  is  that  vapor  concentrations  are 
not  diluted  by  aspiration  air.  This  maximizes  the 
air  flow  through  the  formation  and  also  increases 
the  cost-effectiveness  of  vapor  treatment. 
Performance  at  this  high  vapor  flow  was 
hindered  by  the  1-in.  diameter  straw.  This  caused 
a  large  head  loss  and  concomitantly  low  vacuum 


applied  at  the  formation  (approximately  1  in. 
mercury).  The  straw  diameter  was  limited  by  the 
well  diameter  (2  in.).  A  larger  well  diameter 
would  allow  a  larger  straw  diameter,  which 
would  increase  the  vacuum  on  the  formation. 

3.4.2  ESVE  Well  Test 

The  short  duration  (24-hour)  TPE  test  on  the 
ESVE  well  demonstrated  that  VOCs  could  be 
effectively  removed  from  groundwater  in  the  tight 
saturated  zone  formation. 

The  average  groundwater  flow  rate  from  ESVE 
was  approximately  0.11  gpm,  although  this  is 
only  50%  of  the  flow  rate  obtained  from  MW 
930101,  it  is  similar  to  flows  obtained  near  the 
end  of  the  test.  Also,  the  well  screen  in  the 
ESVE  well  is  located  entirely  within  the 
weathered  and  fractured  shale  in  the  saturated 
zone  and  was  effectively  isolated  from  the 
permeable  alluvium  in  the  vadose  zone  (24  to  34 
ft  BGS)  (see  Figure  1-2).  The  placement  of  the 
10-ft  long  well  screen  in  ESVE  resulted  in  a 
drawdown  of  17.9  ft.  The  resulting  lower 
extraction  rate  in  ESVE  compared  to  MW 
930101  was  a  result  of  the  shorter  well  screen 
and  8.5  ft  less  of  drawdown. 

The  vapor  phase  flow  from  the  well  was  14  scfrn 
during  the  test  under  a  well  head  vacuum  of  20 
in.  mercury.  The  majority  of  vapor-phase  flow 
was  aspiration  air.  Aspiration  air  was  required 
since  vapor  flow  from  the  formation  was  low 
during  the  brief  test  period,  and  air  was  required 
to  lift  the  groundwater  and  create  two-phase  flow 
in  the  straw.  Air  flow  from  the  formation  would 
likely  increase,  and  aspiration  air  could  be 
reduced  over  time  as  the  system  dewaters  the 
weathered  and  fractured  shale  and  flow  pathways 
open  up.  The  short  duration  of  the  test  did  not 
allow  sufficient  time  to  fully  evaluate  this  effect. 

The  contaminant  removal  rate  from  ESVE  during 
the  short  duration  of  the  test  was  approximately 
0.07  lb/day.  Because  the  well  screen  was  isolated 
from  the  vadose  zone,  the  contaminants  removed 
during  this  portion  of  the  test  were  exclusively 
from  the  saturated  zone. 
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3.4.3  Overall  Conclusions 

The  TPE  tests  were  conducted  in  extraction  wells 
located  within  the  former  FPTA  bum  pit.  The 
first  portion  of  the  test  demonstrated  that  TPE 
could  be  used  to  simultaneously  remove  VOCs 
from  contaminated  soils  in  the  vadose  zone  and 
VOCs  from  the  groundwater.  Some  liquid 
hydrocarbon  product  was  also  removed.  The 
second  portion  of  the  test  demonstrated  that 
VOCs  could  also  be  effectively  removed  from 
contaminated  groundwater  without  pulling 
significant  amounts  of  vapors  from  the  vadose 
zone.  It  also  confirmed  that  the  majority  of 
contamination  is  present  in  the  permeable  vadose 
zone  but  that  there  is  significant  recoverable 
contamination  in  the  tight  saturated  zone.  The 
selection  of  the  well  screen  location  can  be  used 
effectively  as  a  design  criterion  depending  upon 
the  results  desired.  The  low  groundwater  flow 
rate  suggests  that  a  conventional  pump  and  treat 
system,  which  relies  strictly  on  gravity  flow, 
would  not  likely  be  cost-effective  at  recovering 
significant  quantities  of  groundwater  and 
contaminants  at  this  site.  Conventional  SVE, 
which  uses  low  vacuum,  would  likely  be  effective 
at  removing  a  significant  mass  of  contaminants 
from  the  gravel  fill  in  the  vadose  zone.  SVE 
would  have  no  impact  on  the  saturated  zone 
contamination.  Dual  phase  extraction,  which 
combines  SVE  with  pump  and  treat,  would  not 
likely  gain  much  over  straight  SVE  within  the 
source  area.  However,  pump  and  treat  would 
likely  be  effective  as  a  long-term  strategy  to 
control  groundwater  plume  migration  at  the 
downgradient  edge  of  the  plume. 

The  test  results  suggest  that  a  TPE  removal 
action  focused  on  the  primary  area  of 
contamination  would  be  very  successful.  A  4-in. 
diameter  TPE  well  with  a  10-ft  screen  length 
targeting  the  saturated  zone  and  capillary  fringe 
zone  would  be  very  effective  at  extracting 
groundwater  and  VOCs  from  the  saturated  zone 
and  deep  vadose  zone.  The  capillary  fringe  is  an 
area  between  the  water  table  and  unsaturated 
zone,  which  is  frequently  a  major  source  of 
contamination  when  fuel  hydrocarbons  are 


present.  This  would  likely  achieve  a  significant 
mass  removal  rate  of  subsurface  VOCs, 
especially  in  the  source  area. 

It  also  suggests  that  at  this  site  TPE  plus  SVE,  or 
a  nested  TPE  system  (multiple  wells  screened  in 
different  zones),  could  remove  significant 
quantities  of  VOCs  from  both  the  saturated  zone 
and  the  vadose  zone,  which  is  also  contaminated 
and  is  more  permeable.  This  combination  of 
technologies  would  be  most  likely  to  achieve 
overall  remedial  goals  for  the  site. 
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4.0  ELLSWORTH  AFB  REMEDIAL 
ACTION  ENHANCEMENT 

Ellsworth  AFB  has  produced  the  feasibility  study 
for  OU-1  and  is  in  the  process  of  drafting  the 
proposed  plan  and  record  of  decision.  Ellsworth 
AFB  has  chosen  to  implement  early  actions  to 
address  the  further  spread  of  contamination  from 
this  operable  unit.  The  preferred  alternative  for 
an  interim  remedial  action  (IRA)  at  this  site  is  a 
combination  of  SVE  and  groundwater  pump  and 
treat,  or  dual-phase  extraction.  This  was  based 
on  the  data  from  two  previous  treatability 
studies;  a  groundwater  recovery  and  treatment 
system  (1990)  and  an  SVE  pilot  test  (1994). 

The  Final  Remedial  Design  Work  Plan  for  OU-1 
states  that  the  overall  strategy  at  the  site  is  to 
control  migration  of  contamination  in  the  former 
FPTA  and  extract  and  treat  contaminated 
groundwater  downgradient  of  this  source. 

The  IRA  currently  under  design  for  OU-1 
combines  SVE  and  groundwater  pump  and  treat. 
The  groundwater  component  of  this  system  is 
primarily  focused  on  migration  control  by 
intercepting  the  plume  downgradient  of  the 
source  area.  The  SVE  component  will  address 
much  of  the  vadose  zone  contamination, 
particularly  in  the  gravel  fill  placed  in  the  fire  pit 
area  when  the  FPTA  was  constructed.  The  Final 
Design  Analysis  for  OU-1  states  that  the  system 
will  not  address  portions  of  the  deep  vadose  zone 
in  native  silty  clay,  which  underlies  the  fill  and 
may  be  a  significant  source  of  vadose  zone  and 
groundwater  contamination. 

A  TPE  system  could  enhance  the  IRA  at  OU-1 
by  addressing  the  groundwater  and  contaminated 
capillary  fringe  zone  as  well  as  the  deep  vadose 
zone  in  the  source  area  on  an  accelerated 
schedule.  The  combination  of  the  current  IRA 
and  the  TPE  system  could  have  a  synergistic 
effect  that  would  likely  be  more  effective  than 
either  could  accomplish  alone.  The  pump  and 
treat  should  be  effective  in  controlling 
downgradient  migration,  and  the  SVE  should  be 
effective  in  remediating  the  shallow  vadose  zone. 
Also,  an  SVE  well  can  cause  upwelling  of  the 


groundwater  around  the  well.  The  upwelling  can 
interfere  with  the  SVE  in  some  cases,  particularly 
if  the  well  screen  is  close  to  the  water  table,  as  is 
the  case  at  this  site.  With  TPE  operating 
concurrently,  it  will  draw  the  water  table  down 
from  the  SVE  wells.  This  would  dewater  and 
expose  more  sediments  to  air,  increasing  the 
efficiency  of  the  SVE. 

The  TPE  system  would  likely  achieve  a  much 
higher  mass  removal  of  contaminants  in  the 
fractured  and  weathered  shale  (saturated  zone) 
than  could  be  achieved  with  a  conventional  pump 
and  treat  system.  It  would  also  remove  any 
product  floating  on  the  water  table  or  trapped  in 
the  capillary  fringe.  It  could  remediate  the  shale 
and  deep  overlying  material  in  a  relatively  short 
period  of  time.  This  would  remove  the  source  of 
groundwater  contamination  and  reduce  the  length 
of  time  required  to  operate  the  IRA  for  migration 
control  in  the  downgradient  plume  area.  The  TPE 
system  could  be  operated  concurrently  with  the 
IRA. 

The  cost  of  a  full-scale  TPE  system  (50  hp)  at 
the  FPTA  is  estimated  at  $100,000-$200,000 
capital  cost.  At  OU-1,  the  IRA  includes  both 
water  and  vapor  collection  and  treatment 
systems.  If  the  TPE  was  added  on  to  this  system, 
significant  cost  savings  would  result,  and  a  cost 
in  the  low  end  of  that  range  would  be  likely. 
Similarly,  if  TPE  is  added  on  to  the  existing 
system,  operation  and  maintenance  (O&M)  cost 
would  be  limited  primarily  to  the  cost  of  electric 
power.  The  estimated  O&M  cost  for  such  a 
system  is  $30,000-$50,000  per  year.  This  cost 
would  likely  only  be  incurred  for  1  to  5  years,  as 
opposed  to  typically  30  years  for  a  pump  and 
treat  system. 

As  suggested  by  the  EPA,  the  TPE  technology 
may  be  useful  for  removal  actions  and  remedial 
actions  at  other  locations  at  Ellsworth  AFB 
where  site  characteristics  match  the  requirements 
for  the  technology  (Appendix  A).  The  PREECA 
TPE  selection  criteria  shown  in  Table  3-2  fit  the 
profile  of  many  sites  at  Ellsworth  AFB.  In 
particular,  OU-11  (Basewide  Groundwater) 
contains  several  sites  with  fuel  hydrocarbon 
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and/or  chlorinated  VOCs.  Site  BG-04 
(Hooterville  Plume),  which  has  a  significant  TCE 
plume  extending  off  base,  and  OU-9  (Auto 
Hobby  Shop),  which  contains  fuel  hydrocarbons 
in  groundwater,  may  also  be  good  candidate 
sites. 
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APPENDIX  A 


EPA  Region  VIII  Letter 


SENT  BY: 28  CES/CEV  EAFB,  SD  ; 10-23-95  ;  9:53AM  :  28  CES/CEV  EAFB,  SD^  CCITT  ECM : #  1 

UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VIII 

999  18th  STREET  -  SUITE  500 
DENVER,  COLORADO  80202-2466 


Ref:  8HWM-FF 


Dell  S.  Peterson,  PE 

Installation  Restoration  Program  Manager 

28  SPTG/DEVR 

Ellsworth  AFB,  South  Dakota  57706-5000 

Subject:  Presumptive  Remedy  Engineering  Evaluation/Cost  Analysis  (PREECA); 

2-Phase  Pilot  Test  Evaluation  Report. 

Dear  Mr.  Peterson: 

The  presentation  at  your  offices  regarding  the  PREECA  document  and  the  2-Phase 

extraction  technology  was  very  informative.  I  have  read  both  documents  and  offer  some 

comments  for  the  use  of  the  documents  at  Ellsworth. 

PREECA 

1.  This  "plug-in"  EE/CA  would  be  a  useful  tool  for  accelerating  non-time-critical  (NTC) 
removal  actions  at  Ellsworth  Air  Force  Base.  Certain  sites  within  and  outside  of 
designated  operable  units  (ous)  may  qualify  for  a  removal  action.  For  sites  within 
OUs,  we  must  evaluate  the  time  savings  of  performing  removal  actions  given  the 
current  stage  of  the  remedial  action. 

2.  The  technologies  listed  in  the  PREECA  document  may  be  applicable  to  certain  sites  at 
Ellsworth.  As  stated  during  the  presentation,  we  still  must  evaluate  the  cost 
effectiveness  of  the  technologies  based  on  the  site-specific  characteristics  (e.g.  capital 
costs  vs.  operation  and  maintenance  costs  ). 

3.  The  "plug-in"  approach  and  the  PREECA  document  would  be  useful  for  non- 
CERCLA  cleanup  actions.  Underground  Storage  Tank  (UST)  cleanup  projects  across 
the  Base  seem  to  have  similar  cleanup  characteristics.  The  PREECA  document  could 
be  used  as  the  technology  evaluation  document  (i.e.  Corrective  Measures  Study 
Report),  with  the  State’s  approval,  to  make  remedy  selection  decisions. 

4.  Hie  phrase  "relative  risk"  is  used  throughout  the  document.  Using  the  word 
"relative”  may  be  misleading.  At  a  facility  with  all  low  risk  sites,  one  of  the  sites  at 
the  facility  will  have  high  risk,  relative  to  the  other  sites,  but  still  be  low  risk. 
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Well  and  Drilling  Logs 
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I  WELL  NUMBER:  tW3OI0l _  UXAL10N:  AiAiB  Ok d -  j 

,r..TBmMK-  /  1/2° _  WEATHER:  W'rfifr  l^£ -  ! 

ppruFrT/NTIMBER:  fc.Z-0W-%l-V> _  SAMFLERTS):  0^  - 


FIFTH  measurements 

OVM/OVA  READING  (ppm):  ~L^ _ 

DEPTH  TO  WATER  BELOW  TOC  (ft-3: 

WATER  COLUMN  HEIGHT  (ft.):  lAS'1 - 

CASING  DIAMETER  (ft/l:  PfdlG  UHSeUk - 

ACTUAL  PURGE  VOLUME  (gal.): _ 

PURGING  MEASUREMENT  METHOD:  3uikgh - - 

PURGING  METHOD:  Bailer.  □  PVC 

Pump:  □  Submersible 

SAMPLING  METHOD:  Bailer.  □  PVC 


PRODUCT  DEPTH  (ft):  - - 

WELL  DEPTH  BELOW  TOC  (ft):  £LlL 
PRODUCT  THICKNESS  (ft.): 

3  WELL  VOLUMES  (gal.):  4S _ 

DECONTAMINATION  METHOD:  Miruiay- 
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CASING DIAMETER(ft-):  0 

DISCHARGE  VOLUME  (gal): _ 


COMMENTS  5^  vm-J(  VK^  5  UflciC  -fir^  . 
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■WELL  NUMBER:  _ 

"nATE/TIME:  [nrTJ-^^  J _ 

■pp  n  TPPT/MT  TMRF.R :  toll  - OO  \  ^  V  ~  V? 


I  ("NATION:  flUM  fe~llsUJ0r4U  A F( 

WEATHER-  (\US(C^\  f  _ 

REPORTED  BY:  £M<g _ 


FTFT.n  MEASUREMENTS 

^DEVELOPMENT  STARTED:  _ 

DEPTH  TO  WATER  BELOW  TOC  (ft.):_QiLL- 

( WATER  COLUMN  HEIGHT  (ft.): _ 

3  WELL  VOLUMES  (gal.):_ _ _ _ 


|  DEVELOPMENT  METHOD/TOOLS  USED:. 


DEVELOPMENT  ENDED:  I  ^  ^ 

WELL  DEPTH  BELOW  TOC  (ft):  4&.P 
CASINGDIAMETER(ft):_iLii2__ 

DISCHARGE  VOLUME  (gat): _ 

>V\  V>fli  ilflr  — _ 


SOIL  BORING  NO:  SB930101 


SOIL  BORING  LITHOLOGY  DIAGRAM 


Depth  (ft) 

O- 


Elevation  (ft) 


10 


20 


30  H 


40 


nn 


Sand  &  Silt 


F.  SHALE 


Sand  &  Gravel 


(CH)  -  DK  OLIVE  GREY  (5Y  3/2).  CLAY  W/  10-15%  MED  SAND  AND  CARBONATE  NODULES. 
PEBBLES  AND  SMALL-MEO  COBBLES,  FILL  MATERIAL,  SL  MOIST,  DIFFICULT  DRILLING. 

0.00  ft  -  1.00  ft  Depth. 

(CH)  -  GREY  (5Y  5/1),  CLAY  W/  10-15%  FMG  SAND  "PEPPERED"  BLACK  AND  WHITE, 
PEBBLE  SIZED  GRAVEL,  FILL  MATERIAL,  SL  MOIST-MOIST  PID  =  406.  1.00  ft  -  3.00 

ft  Depth. 

(CH)  -  GREY  (2.5Y  5/1),  CLAY  (CH)  W/  15-20%  F-M  SAND,  15-20%  PEBBLES,  FILL 
SL  MOIST-DRY.  PID  =  267.  3.00  ft  -  5.00  ft  Depth. 


NO  RECOVERY. 


(GMSM)  -  DK  OUVE  BROWN  (2.5Y  3/3),  SILTY  GRAVEL  PEBBLES  AND  C0B8LES  AND 
SILTY  SAND,  V  RNE,  W /  SILT  PORE  FILLING  (VOID  RLUNG),  SL  MOIST-DRY.  PID 
=  153.  8.00  ft  -  10.00  ft  Depth. 


NO  RECOVERY. 

(SM)  -  GREYISH  BROWN  (2.5Y  5/2)  AND  LT  OUVE  BROWN  (2.5Y5/3),  SILTY  SAND, 
MOIST-WET.  RNING  UPWARDS,  SILTY  SAND  SEQUENCE  INTO  A  SILTY  GRAVEL  LAST  8  FT  OF 
INTERVAL  WATER  AT  TOP  SPOON.  PID  =  368.  13.00  ft  -  15.00  ft  Depth. 

NO  RECOVERY. 

(SM)  -  V  DK  GREY  (5Y  3/1).  SILTY  SAND,  F-M,  W/  25-35%  PEBBLE  SIZED  GRAVEL 
POORLY  GRADED;  CONTACT  BETWEEN  SAND-GRAVEL  AND  WEATHERED  SHALE  AT  18  FT. 

PID  *  >2500.  16.00  ft  -  18.00  ft  Depth. 

DK  GREY  (5Y  4/1)  AND  DK  YELLOWISH  BROWN  (10YR  4/6),  SL  MOIST,  WEATHERED  SHALE, 
FRACTURED.  PID  =  >2500.  18.00  ft  -  20.00  ft  Depth. 


GREY  (5Y  5^  MOTTLED,  SHALE,  WEATHERED.  FRACTURED,  LESS  FRACTURED  THAN  ABOVE 


INTERVAL  01 
Depth. 


PRESENT,  MOIST,  PID  IS  NOT  AVAILABLE.  20.00  ft  -  25.00  ft 


V  DK  GREY  (N3),  WEATHERED  SHALE.  MOD  FRACTURED,  MOIST-WET.  PID  IS  NOT 
25.00  ft  -  30.00  ft  Depth. 


AVAILABLE. 


OUVE  GREY  (5Y  4/2)  MOTTLED,  WEATHERED  SHALE,  FRACTURED,  BLOCKY  AT  TOP  OF 
SECTION,  BOTTOM  3.5*  SUGHTLY  FRACTURED,  MOIST-WET.  30.00  ft  -35.00  ft  Depth. 


DK  OUVE  GREY  (5Y  3/2),  V.MOIST  W/  VISIBLE  WATER  ON  SAMPLE,  SHALE,  TIGHTLY 
LAYERED.  V.FEW  FRACTURES,  FAIRLY  COMPETENT  35.00  ft  -  38.00  ft  Depth. 

V  DK  GREY  (N3).  MOST,  UNWEATHERED  SHALE.  V.T1GHTLY  LAYERED,  NO  FRACTURES. 
MINERALIZATION  PHASES  (PYRTES  ETC.)  38.00  ft  -  40.00  ft  Depth. 

V  DK  GREY  (N3)  AND  BLACK  (Nl).  V.MOIST- WET,  SHALE,  LOOSELY  LAYERED  BUT  V. 
COMPETENT,  FRACTURED.  BORING  TERMINATED  AT  43  FT.  40.00  ft  -  43.00  ft  Depth. 


b  3180 


b  3170 


3188.9 


3160 


b  3150 
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WELL  NO:  MW930101  (SB930101) 


5  ft.  long,  3  in.  dia. 
Protective  Steel  Post 
Extend  2.5  ft.  below 
grade  (3  Typical) 
Placed  in  Concrete 


WELL  COMPLETION  DIAGRAM 


Hinged  Locking . 
Steel  Cover 
PVC  Expanding — 

Well  Cap 


.Reference  Elevation  -  3191.63  ft  Top  PVC 
Riser  Casing 

2”  x  6” 
x-  Frame 


Gravel  Covering 
Bentonite  Pad  — t 


Depth  (ft) 


2"  min. 


(CH)  -  OK  OUVE  CRET  (5Y  3/2).  CLAY  W/  10-15X  MED  SAND 
AND  CARBONATE  NODULES;  PEBBLES  AND  S-M  COBBLES.  FILL 
MATERIAL,  SL  MOIST-  0.0  -  1  JO  ft  DEPTH 

(CH)  -  GREY  (5Y  5/l),  CLAY  W/  10-15X  F-M  SAND  'PEPPEREET 
BLACK  AND  WHTTE.  PEBBLE  SIZED  GRAVEL  FILL  MATERIAL  SL 

MOIST— MOST.  PIP  -  406..  ID  -  3.0  ft  DEPTH _ 

(CH)  -  GREY  (Z5Y  5/1).  CLAY  W/  15-20%  F-M  SAND.  15-20% 
PEBBLES;  SL  MOtST-DRY.  FILL  PID  -  267-  3.0  -  5.0 

ft  DEPTH 

(NDPS)  -  NO  RECOVERY-  SO  -  BD  ft  DEPTH 

(GMSM)  -  DK  OUVE  BROWN  (2J5T  3/3).  SILTY  GRAVEL  ‘ 

PEBBLES  AND  COBBLES  SILTY  SAND.  F-C;  W/  SILT  PORE 
FILLING  (VOID  FILLING).  SL  MO  1ST- DRY.  PID  «  153- 
B.0  -  10.0  ft  DEPTH 

(NDPS)  -  NO  RECOVERY-  10.0  -  13.0  ft  DEPTH 

(SM)  -  GREYISH  BROWN  (2J5Y  5/2).  LT  OUVE  BROWN  (2^Y 
5/3).  SOY  SAND.  MOIST-WET.  FINING  UPWARDS;  SILTY 
GRAVEL  LAST  ET  OF  INTERVAL;  WATER  AT  TOP  SAMPLE.  PID  - 

368-  13J0  -  15.0  ft  depth  Water  Levels 

(NDPS)  -  NO  RECOVERY-  15.0  -  16 .0  ft  DEPTH  -X- 

(sM)  -  V  OK  CATV  (5Y  3/1).  S17Y  SANOrP^'  W/’55=353T 

PEBBLE  SX7FD  GRAVEL  WELL  SORTED,  CONTACT  BETWEEN 
SAND-GRAVEL  AND  WEATHERED  SHALE  AT  18  FT.  PID  - 

>2500..  1 6J3  -  18.0  ft  DEPTH _ 

(FSH)  -  DK  GREY  (5Y  4/1).  DK  YELLOWISH  BROWN  (10YR  4/6). 
SHALE.  WEATHERED,  FRACTURED,  SL  MOIST.  PID  -  >2500- 
18.0  -  20.0  ft  DEPTH 


(FSH)  -  GREY  (5Y  5/1)  MOTTLED.  SHALE.  WEATHERED, 
FRACTURED,  MOIST-WET;  LESS  FRACTURED  THEN  ABOVE;  ODOR 
PRESENT.  PID  IS  NOT  AVAILABLE-  20.0  -  25.0  ft  DEPTH 


(FSH)  -  V  DK  GREY  (N3).  SHALE.  WEATHERED,  MOO  FRACTURED, 
MOIST-WET.  PD  IS  NOT  AVAILABLE-  250  -  30.0  ft 
DEPTH 


(FSH)  -  OUVE  GREY  (5Y  4/2)  MOTTLED,  SHALE.  WEATHERED, 
FRACTURED.  MOST-WET;  BLDCi<Y  AT  TOP  OF  INTERVAL.  30.0 
-  35.0  ft  DEPTH 


(FSH)  -  DK  OUVE  GREY  (5Y3/2),  SHALE,  V  MOIST  W/  VISIBLE 
WATER  ON  SAMPLE;  TIGHTLY  LAYERED,  FEW  FRACTURES.  FAIRLY 
COMPETENT-  35J)  -  38.0  ft  DEPTH 

(FSH)  -  V  OK  GREY  (N3),  SHALE.  UNWEATHERED.  TIGHTLY 
LAYERED.  NO  FRACTURES.  MINERALIZATION  PHASES  (PYRITES 
ETC.).  MOST-  38.0  -  4G.Q  ft  DEPTH 

(FSH)  -  V  OK  GREY  (N3)  AND  BLACX  (N1).  SHALE.  LOOSELY 
LAYERED,  V  COMPETENT.  FRACTURED,  V  MOST;  BORING 
TERMINATED  AT  43  FT-  40.0  -  43.0  ft  DEPTH 

Ccuying  Oat*:  20  JULY  1993 


Elevation  (ft) 

^  7/^^' ;  r  ‘j  lV' 

Riled  with .  Concrete  — rjl; 

Inner  Bentonite  Seal 

- Concrete  Seal  ^ “ 

from  surface  to  6.0  ft 

- 2  in.  I.D,  Schedule  40  PVC  Riser 

Casing  from  2.73  ft  above 
original  grade  to  12.0  ft 
— Cement-Bentonite  Grout  -3180 

^  from  6.0  to  7.5  ft 

- Bentonite  Pellets 

from  7.5  to  9.5  ft 


Gradational  Rlter  Pack,  1 0—20 
Sand  9.5  to  42.0  ft 


PROJECT  MGR 


ELLSWORTH 

AIR  force; 


DRAWN  BY 


base: 


2  in.  I.D.  0.01  in. 
Stainless  Steel  Screen 
from  12.0  to  42.0  ft 


•Threaded  Stainless  Steel 
Cap  at  42.0  ft 

•  Borehole  Depth  at  43.0  ft 


NOTE;  All  Features 
Not  to  Scale 

uw93nmi  nwG  _  _ 


HIB/MG 


TYPICAL  WELL 
C0MPLET10N  DIAGRAM 


PROJECT  NO 


OCT  94  60378.84 


APPENDIX  C 


Field  Data  Tables 


Ellsworth  Air  Force  Base  -  Two  (2)  Phase  Pilot  Test 

Piezometers 

Field  Measurements  Data  Sheet 
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The  water  level  is  measured  from  below  the  top  of  the  casing. 


Ellsworth  Air  Force  Base  -  Two  (2)  Phase  Pilot  Test 

Vapor  Probes 

Field  Measurements  Data  Sheet 


Vapor  Probe  PIL_TEST.XLS  5:08  PM  12/11/95 
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Oper  Cond  PIL_TEST.XLS  9:06  AM  12/12/95 


Ellsworth  Air  Force  Base  -  Two  (2)  Phase  Pilot  Test 

■l 

■■ 

ield  Measurements  Data  Sheet 

mm 

■m 

BIB 

mm mm 

Effluent  to  Tajik :  / ; : :  ■ : :v ; ; ; 

Gas  otit  Stack 

I  ■  Actual  SdiaSiife 

Cumulative 

Actual 

Vapor 

— 

Time 

Readings 

Liquid  Flow 

Liquid  Flow 

Flow  Rate 

iiirfi 

:?  (hrs) 

(s»l) 

m  / . 

(gpm) 

(cfm) 

1  MW930101  Test  | 

25-Jun 

12:40 

0.00 

55753.4 

- 

0.00 

21 

25-Jun 

14:50 

2.17 

55851.9 

98.5 

0.75 

36 

25-Jun 

16:40 

4.00 

55894.3 

42.4 

0.76 

40 

25-Jun 

18:30 

5.83 

55923.3 

29.0 

0.39 

41 

25-Jun 

20:50 

8.17 

55964.8 

41.5 

0.26 

44 

26-Jun 

8:40 

20.00 

56127.7 

162.9 

0.30 

51 

26-Jun 

12:20 

23.67 

56180.8 

53.1 

0.23 

51 

26-Jun 

16:10 

27.50 

56231.1 

50.3 

0.24 

55 

27-Jun 

9:10 

44.50 

56440.4 

209.3 

0.22 

56 

27-Jun 

15:20 

50.67 

56504.7 

64.3 

0.21 

57 

27-Jun 

20:10 

55.50 

56556.6 

51.9 

0.17 

57 

28-Jun 

9:00 

68.33 

56691.4 

134.8 

0.17 

55 

28-Jun 

13:00 

72.33 

56734.0 

42.6 

0.17 

57 

28-Jun 

16:40 

76.00 

56766.4 

32.4 

0.15 

57 

29-Jun 

8:50 

91.17 

56938.7 

172.3 

0.17 

57 

29-Jun 

11:50 

94.17 

56954.9 

16.2 

0.09 

57 

end 

12:32 

94.87 

56978.7 

23.8 

0.26 

- 

ESVE  Test  | 

29-Jun 

15:10 

110.03 

56990.2 

11.5 

0.08 

13.5 

29-Jun 

16:40 

111.53 

57000.3 

10.1 

0.11 

13.5 

30-Jun 

9:10 

128.03 

57091.4 

91.1 

0.09 

13.5 

30-Jun 

11:50 

130.70 

57103.6 

12.2 

0.06 

13.5 

30-Jun 

14:30 

133.37 

57122.0 

18.4 

0.07 

13.5 

Flow  Rates  PIL  TEST.XLS 


4:40  PM  12/11/95 


Eltswor 
Two  (2 

. __ .Field^Mea 

th  Air  Force  Basfe 
|phase  Pil<^  Test 
surements  Data  Sheet 

.  Vitpa?  How  out  Stack  •- 

Pipe  Breathing  . 

{lli#  •  • 

|  MW930101  Test  | 

25-Jun 

15:58 

888 

- 

25-Jun 

16:01 

- 

2 

25-Jun 

18:30 

956 

i  ! 

25-Jun 

21:03 

749 

l 

26-Jun 

8:45 

755 

- 

26-Jun 

12:30 

702 

- 

26-Jun 

16:40 

609 

- 

27-Jun 

9:42 

742 

<i 

27-Jun 

15:23 

682 

<1 

27-Jun 

16:20 

663 

<i 

28-Jun 

9:00 

764 

<i 

28-Jun 

16:35 

720 

<1 

29-Jun 

8:50 

763 

<i 

29-Jun 

11:38 

810 

<i 

29-Jun 

11:47 

766 

<1 

29-Jun 

13:38* 

782 

- 

[  ESVE  Test  1 

29-Jun 

16:40 

139 

<1 

29-Jun 

14:26 

342 

<i 

29-Jun 

16:40 

139 

<1 

30-Jun 

9:40 

34 

<i 

30-Jun 

11:10 

29 

<i 

a  Measurements  using  Photo  Ionizing  Detector  (PID) 
*End  of  a  4  day  test  on  MW930101 . 


Concentration  PIL  TEST.XLS 


9:09  AM  12/12/95 


Ellsworth  Air  Force  Base 

Two  (2)  Phase  Pilot  Test 

Field  Measurements  Data  Sheet 

Actual  f 

schedule  j 

Barometric  ?" 
Reading^ 
{MBftrs) 

s  1 

25-Jun 

12:15 

908 

26-Jun 

16:52 

905 

27-Jun 

8:40 

904 

27-Jun 

15:00 

906 

27-Jun 

20:18 

906 

28-Jun 

8:43 

908 

28-Jun 

16:23 

910 

29-Jun 

8:35 

913 

29-Jun 

15:51 

913 

Barometer  PIL  TEST.XLS 


9:07  AM  12/12/95 


APPENDIX  D 


Groundwater  Sample  Analytical  Data 


ENERGY  LABORATORIES,  INC. 

P.O.  BOX  2470  •  RAPID  CITY,  SD  57709  •  PHONE  (605)  342-1225 

610  FARNWOOD  STREET  •  RAPID  CITY.  SD  57701  •  FAX  (605)  342-1397 


Depth  Lab  No.  Methodology 


Analysis 


Analyzed 


Water  Analysis 

MW930101 


95*38005  8260  LONG 


1 . 1 -Dichloroethene 

<10 

PQL* 

10 

Methylene  Chloride 

<10 

10 

trans-1 , 2-Dichloroethene 

<10* 

10 

1 , 1  -Dichloroethane 

<  102 

10 

2. 2-Dichloropropane 

<10 

10 

cts-1 , 2-Dichloroethene 

3900s 

10 

Bromochloromethane 

<10 

10 

Chloroform 

<10 

10 

1,1,1  -Trichloroethane 

<10 

10 

Carbon  Tetrachloride 

<10 

10 

1 , 1  -Dichloropropene 

<10 

10 

Benzene 

870* 

10 

1 . 2-Dichloroethane 

<10 

10 

Trichloroethene 

18 

TO 

1 , 2-Dichloropropane 

<10 

10 

Dibromomethane 

<10 

10 

Bromodichlorome  thane 

<10 

10 

Trans-1 , 3-Dichloropropene 

<10 

10 

Toluene 

100 

10 

cis- 1 . 3-Dichloropropene 

<10 

10 

1,1, 2-Trichloroethane 

<10 

10 

Tetrachloroethene 

<10 

1  0 

1 ,3-Dichloropropane 

<10 

10 

Oibromochlorome  thane 

<10 

10 

1 , 2-Dibromoethane 

<10 

10 

Chlorobenzene 

<10 

10 

1,1,1, 2-Tetrachloroethane 

<10 

10 

Ethylbenzene 

280* 

10 

M  +P  Xylenes 

84-0* 

10 

0-Xylene 

140 

10 

Styrene 

<10 

10 

Bromoform 

<10 

10 

Isopropylbenzene 

40 

10 

Bromo  benzene 

<10 

10 

1 , 1 ,2, 2-Tetrachloroethane 

<10 

10 

1 , 2.3-Trichloropropane 

<10 

10 

n-Propylbenzene 

49 

10 

2-Chlorotoluene 

<10 

10 

4-Chlorotoluene 

<10 

10 

1 ,3.5-Trimethylbenzene 

120 

10 

tert-Butylbenzene 

<10 

10 

1 ,2,4-Tnmethylbenzene 

310* 

10 

sec-Butylbenzene 

<10* 

10 

1 ,3-Dichlorobenzene 

<10 

10 

1 . 4-Dichlorobenzene 

<10 

10 

p-lsopropyltoluene 

21 

10 

1 . 2-Dichlorobenzene 

<10 

10 

n-Butylbenzene 

14 

10 

1 ,2-Dibromo-3-Chloropropane 

<10 

10 

1,2.4-Trichlorobenzene 

<10 

10 

Naphthalene 

150* 

10 

Hexachlorobutadiene 

<10 

10 

RH:06-26-95 

Units  ^q/L 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


MW930101  cont.  95-38005 


8260  LONG  continued 


Surrogate  Recoveries 


1 , 2 ,3- Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Oichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Trichlorofluorome  thane 

2*Chloroethyfvinyfether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
lodome  thane 

1 ,2-Dichloroethane-d4 
ToIuene-d8 

4- Bromofluoro  benzene 


PQL 

<10 

10 

380 

200 

<100 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

420 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

663 

93 

106 

RH:06-26-95 

Units  jyg/L 


%  Recovery 


1  Sample  diluted  1 0x  at  analysis  due  to  the  high  level  of  cis-1 ,2-dichloroethene  present. 

2  Present  but  less  than  the  PQL. 

3  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

4  Value  derived  from  a  1  OOx  dilution. 

5  Value  derived  from  a  1  OOOx  dilution. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Effluent-1 


95-38006  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 
Methylene  Chloride 
trans-1 ,2-Oichloroethene 
1 , 1  -Dichloroethane 
2, 2-Dichloropropane 
cis-1 ,2*Dichloroethene 
Bromochloromethane 
Chloroform 

1.1.1- Trichioroethane 
Carbon  Tetrachloride 

1.1- Dichloropropene 
8enzene 

1 . 2- Dichloroethane 
Trichloroethene 

1. 2- Dichloropropane 
Dibromomethane 
Bromodichloromethane 
Trans-1 .3-0ichloropropene 
Toluene 

cis-1 ,3-Dichloropropene 

1 . 1 . 2- Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
Dibromochloromethane 

1 . 2- Dibromoethane 
Chlorobenzene 

1.1.1. 2- Tetrachloroe  thane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1.1.2. 2- Tetrachloroethane 

1 .2.3- Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 
tert-Butyibenzene 

1 .2.4- Trimethylbenzene 
sec-Butylbenzene 

1 .3- Dichlorobenzene 

1 .4- Dichlorobenzene 
p-lsopropyltoluene 

1 . 2- Dichlorobenzene 
n-Butylbenzene 

1 . 2- Dibromo-3-Chloropropane 

1 . 2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadtene 

1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluorome  thane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
lodomethane 

1 .2- Dichloroethane-d4 
Toluene-d8 

4-BromoMuorobenzene 


PQL 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<  1 .0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<  1 .0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1  .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1  .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<  1 .0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<  1 .0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

54 

20 

<10 

10 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<1.0 

1.0 

<1.0 

1 .0 

100 

100 

99 

RH:06-25-95 

Units  pg/L 


%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Effluent  1  cont. 


95-38006  EPA  Method  8270  Acenaphthene  <10 

Acenaphthylene  <10 

Anthracene  <10 

Azobenzene  <10 

Benzidine  <  20 

Benzo(a|Anthracene  <10 

Benzo(b)fluoranthene  <10 

Benzofldfluoranthene  <10 

Benzo(g,h,i)perylene  <10 

Benzo(a)pyrene  <10 

4-Bromophenyi-phenylether  <10 

Butylbenzyiphthalate  <10 

4-Chloro-3-Methylpheno1  <10 

bis[-2-Chloroethoxy)Methane  <10 

bis|-2*Chloroethyl)Ether  <10 

bis(2-Chloroisopropyl)ether  <10 

2-Chloronaphthalene  <10 

2*ChIorophenol  <  1  0 

4-Chlorophenol  <10 

4-Chiorophenyl-phenylether-  <  1  0 

Chrysene  <  1  0 

Dibenzo(a,h)anthracene  <10 

1 .2- Dichlorobenzene  <10 

1 .3- Dichlorobenzene  <10 

1.4- Dichlorobenzene  <10 

3.3- Oichlorobenzidine  <20 

2.4- Dichlorophenol  <10 

Diethylphthalate  <10 

Dimethyl  Phthalate  <10 

2.4- Dimethylphenol  <10 

Di-n-Butylphthalate  <10 

4.6- Dinitro-2-methylphenol  <50 

2.4- Dinitrophenol  <50 

2.4- DinitrotoIuene  <10 

2.6- Dmitrotoluene  <10 

Di-n-octyl  Phthalate  <10 

bis(2*ethylhexyl}Phtha!ate  2.3JB 

Fluoranthene  <  1  0 

Fluorene  <  1  0 

Hexachlorobenzene  <  1  0 

Hexachlorobutadiene  <10 

Hexachloroeyclopentadiene  <10 

Hexachloroethane  <10 

Indenoil  ,2, 3-c,d)pyrene  <10 

Isophorone  <10 

1 - Methylnaphthalene  <10 

2- Methylnaphthalene  <10 

2-Methylphenol  <10 

4-Methylphenol/3-Mathy!phenol  <  10 
Naphthalene  <  1  0 

Nitrobenzene  <  1  0 

2-Nitrophenol  <  1  0 

4-Nitrophenol  <50 

N-Nitrosodimethylamine  <  1  0 

N-nitroso-Di-n-propylamine  <  1  0 

N-nitrosodiphenylamine  <  1  0 

Pentachlorophenol  <50 

Phenanthrene  <  1  0 

Phenol  <  1  0 

Pyrene  <  1  0 

Pyridine  <  20 

1 .2.4- Trichlorobenzene  <10 

2.4.5- Trichlorophenol  <10 

2.4.6- Trichlorophenol  <10 

Surrogate  Recovery 

2-fluorophenol  30 

Phenol-d5  30 

Nitroberuene-d5  43 

2-Fluorobiphenyl  43 

2.4.6- Tribromophenol  35 

Terphenyl-dl  4  72 


fj  g/L 


%  Recovery 


6  06-29-95 


QC  Limits 
21-100 
10-94 
35-114 
43-116 
10-1  23 
33-141 
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Depth  Lab  No. 


Methodology 


Analysis 


Analyzed 


Influent-1 


95-38007  8260  LONG 


1 . 1  -Dichloroethene 

<10 

PQL1 

10 

Methylene  Chloride 

<10 

10 

trans- 1 . 2-Dichloroethene 

<10 

10 

1 . 1-Dichloroethane 

<10 

10 

2, 2*Dichloropropane 

<10 

10 

cis- 1 . 2-Dichloroethene 

7005 

10 

Bromochloromethane 

<10 

10 

Chloroform 

<10 

10 

1.1.1  -Trichloroethane 

<10 

10 

Carbon  Tetrachloride 

<10 

10 

1 , 1  -Dichloropropene 

<10 

10 

Ben2ene 

2203 

10 

1 ,2-Dichloroethane 

<10 

10 

Trichloroethane 

16 

10 

1 ,2-Dichloropropane 

<10 

10 

Dibromomethane 

<10 

10 

Bromodichloromethane 

<10 

10 

Trans- 1 .  3-Dichloropropene . 

<10 

10 

Toluene 

28 

10 

cis- 1 . 3-Dichloropropene 

<10 

10 

1 ,1,2-Trichloroethane 

<10 

10 

Tetrachloroethene 

<10 

10 

1 ,3-Dichloropropane 

<10 

10 

Dibromochloromethane 

<10 

10 

1 ,2-Dibromoethane 

<10 

10 

Chlorobenzene 

<10 

10 

1,1,1. 2-Tetrachloroethane 

<10 

10 

Ethylbenzene 

65 

10 

M  +  P  Xylenes 

180 

10 

0- Xylene 

13 

10 

Styrene 

<10 

10 

Bromoform 

<10 

10 

Isopropylbenzene 

11 

10 

Bromobenzene 

<10 

10 

1 ,1 .2. 2-Tetrachloroethane 

<10 

10 

1 . 2,3-Trichloropropane 

<10 

10 

n-Propy!benzene 

12 

10 

2-Chlorotoluene 

<10 

10 

4-Chlorotoluene 

<10 

10 

1 ,3.5-Trimethylbenzene 

24 

10 

tert-Butylbenzene 

<10 

10 

1 ,2.4-Trimethylbenzene 

130 

10 

sec-Butyl  benzene 

<10 

10 

1 ,3-Dtchlofobenzene 

<10 

10 

1 ,4-Dichlorobenzene 

<10 

10 

p-lsopropyltoluene 

<10 

10 

1 ,2-Dichlorobenzene 

<10 

10 

n-Butylbenzene 

<10 

10 

1 ,2-Dibromo-3-Chloropropane 

<10 

10 

1 , 2,4-Trichlorobenzene 

<10 

10 

Naphthalene 

30 

10 

Hexachloro  butadiene 

<10 

10 

1 ,2.3-Trichlorobenzene 

<10 

10 

Acetone 

<200 

200 

Methyl  Ethyl  Ketone 

<100 

100 

Dichforodifluorome  thane 

<10 

10 

Chloromethane 

<10 

10 

Vinyl  Chloride 

<10 

10 

Bromomethane 

<10 

10 

Chloroethane 

<10 

10 

Trichlorofluoromethane 

<10 

10 

2-Chloroethylvinylether 

<10 

10 

Carbon  Disulfide 

<10 

10 

Vinyl  Acetate 

<10 

10 

Methyl  Isobutyl  Ketone 

<100 

100 

2-Hexanone 

<100 

100 

Acrolein 

<100 

100 

Acrylonitrile 

<100 

100 

Methyltertiary  Butyl  Ether 

<10 

10 

lodomethane 

<10 

10 

RH:06-26-95 

Units  fjqt L 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-1  cont. 

95-38007 

8260  LONG 

RH:06-26-95 

Surrogate  Recoveries 

1 ,2-Dichloroethane-d4 

7  1 2 

%  Recovery 

Toluene-d8 

92 

4-Bromofluorobenzene 

96 

Sample  diluted  1  Ox  at  analysis  due  to  non-target  compound  sample  matrix  interference. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 , 2-Dichloroethane-dd 

3  Value  derived  from  a  lOOx  dilution. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 
Methylene  Chloride 
trans- 1 ,2*Dichloroethene 

1 . 1  -Dichloroethane 
2,2*Dichloropropane 
cis-1 ,2-Dichloroethene 
Bromochloromethane 
Chloroform 

1.1.1  -Trichloroethane 
Carbon  Tetrachloride 

1 . 1  -Dichloropropene 
Benzene 

1 .2- Oichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Dibromomethane 
Bromodichloromethane 
Trans-1 ,3-Dichloropropene' 
Toluene 

cis-1 ,3-Dichloropropene 

1 . 1 .2- Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
Dibromochloromethane 

1 .2- Dibromoethane 
Chlorobenzene 

1.1. 1 .2- Tetrachloroethane 
Ethylbenzene 

M  ♦  P  Xylenes 

O-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1 . 1 .2.2- Tetrachloroethane 

1 .2.3- Trichloropropane 
n-Propyl  benzene 
2-Chlorotoluene 
4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 
tert-Butylbenzene 

1 .2.4- Trimethyfbenzene 
sec-Butylbenzene 

1 . 3- Dichlorobenzene 

1 .4- Dichlorobenzene 
p-lsopropyltoluene 

1 .2- Dichforobenzene 
n-Butylbenzene 

1 .2- Dibromo-3-Chloropropane 

1 . 2. 4- TrichIoro  benzene 
Naphthalene 
Hexachloro  butadiene 

1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

TricWorofluoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
lodomethane 


1 ,2-DichJoroethane-d4 
Toluene-d8 

4-Bromofluorobenzene 


POL 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<  1  .0 

1.0 

<  1  .0 

1  .0 

<  1 .0 

1 .0 

<1.0 

1.0 

<1.0 

1  .0 

<  1  .0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<  1  .0 

1.0 

<  1 .0 

1  .0 

<1.0 

1  .0 

<1.0 

1.0 

<1.0 

1.0 

<  1  .0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<  1.0 

1.0 

<  1.0 

1  .0 

<  1.0 

1 .0 

<i.o 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

'  1.0 

<1.0 

1  .0 

<  1 .0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1 .0 

<  1  .0 

1 .0 

<  1  .0 

1.0 

<1.0 

t.o 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<20 

20 

<10 

10 

<1.0 

1  .0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1 .0 

<1.0 

1  .0 

<1.0 

1.0 

<1.0 

1.0 

<10 

10 

<  10 

10 

<10 

10 

<10 

10 

<1.0 

1.0 

<1.0 

1.0 

100 

100 

100 

RH:06-25*95 

Units  pcjfl 


%  Recovery 
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Site 


Method 


Depth  Lab  No.  Methodology  Analysis 


Results  Units 


QUALITY  ASSURANCE  DATA 

Blank  8260  LONG 


1 ,1-Dichloroethene 

<1.0 

PGL 

1.0 

Methylene  Chloride 

<1.0 

1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1.0 

1 ,1  -Dichloroethane 

<1.0 

1.0 

2,2-Dichloropropane 

<1.0 

1.0 

cis- 1 . 2-Dichloroethene 

<1.0 

1.0 

Bromochloromethane 

<  1  .0 

1.0 

Chloroform 

<  1 .0 

1.0 

1 , 1 ,1  -Trichioroethane 

<1.0 

1.0 

Carbon  Tetrachloride 

<  1 .0 

1 .0 

1 , 1  -Dichloropropene 

<  1 .0 

1.0 

Benzene 

<  1 .0 

1.0 

1 ,2-Dichloroethane 

<  1 .0 

1  .0 

Trichloroethene 

<  1.0 

1.0 

1 ,2-Dichloropropane 

<  1.0 

1.0 

Dibro  mo  methane 

<1.0 

1.0 

Bromodichloromethane 

<1.0 

1.0 

Tr  ans- 1 , 3 -Diehlo  ro  p  r  o  p  e  ne  - 

<  1 .0 

1.0 

Toluene 

<  1 .0 

1  .0 

cis-1 ,3-Dichloropropene 

<1.0 

1.0 

1 , 1 ,2-Trichloroethane 

<  1  0 

1.0 

Tetrachloroethene 

<  1 .0 

1.0 

1 ,3-Dtchloropropane 

<  1 .0 

1  .0 

Dibro  mochloromethane 

<  1 .0 

1.0 

1 ,2-Dtbromoelhane 

<1.0 

1.0 

Chlorobenzene 

<1.0 

1.0 

1.1. 1 ,2-Tetrachloroethane 

<  1 .0 

1  0 

Ethylbenzene 

<  1 .0 

1 .0 

M  +  P  Xylenes 

<1.0 

1.0 

O-Xylene 

<  1 .0 

1.0 

Styrene 

<  1 .0 

1.0 

Bromoform 

<  1 .0 

1 .0 

Isopropylbenzene 

<1.0 

1.0 

Bromobenzene 

<  1 .0 

1.0 

1,1 ,2.2-Tetrachloroethane 

<  1  .0 

1.0 

1 ,2,3-Trichloropropane 

<  1 .0 

1.0 

n-Propylbenzene 

<  1 .0 

1.0 

2-Chlorotokjene 

<  1  .0 

1 .0 

4-Chloro  toluene 

<  1  .0 

1.0 

1 ,3,5-Tfimeihylbenzene 

<1.0 

1.0 

tert-Butylbenzene 

<  1 .0 

1.0 

1 ,2,4-T  nmethylbenzene 

<  1  .0 

1.0 

se  c  -  Bu  t  y  1  benz  ene 

<1.0 

1.0 

1 , 3 -Dichlorobenzene 

<1.0 

1.0 

1 ,4-Dichlorobervzene 

<  1 .0 

1.0 

p-lsopropyltoluene 

<  1 .0 

1.0 

1 .2-Dichloroben2ene 

<  1 .0 

1 .0 

n-Butylbenzene 

<  1 .0 

1.0 

1 ,2-0ibromo-3-Chloropropane 

<1.0 

1.0 

1 ,2,4-Trichlorobenzene 

<  1 .0 

1.0 

Naphthalene 

<1.0 

1  .0 

HexacWorobutadiene 

<1.0 

1.0 

1 ,2,3-Trichlorobenzene 

<  1 .0 

1.0 

Acetone 

<20 

20 

Methyl  Ethyl  Ketone 

<10 

10 

Dichtorodifhjoromethane 

<1.0 

1  .0 

Chloromethane 

<  1.0 

1  .0 

Vinyl  CNoride 

<1.0 

1.0 

Bromo  methane 

<1.0 

1.0 

Chloroethane 

<1.0 

1  0 

Trichlorofluoromethane 

<  1 .0 

1  .0 

2-Chloroethyfvmylether 

<1.0 

1.0 

Carbon  Disulfide 

<  1 .0 

1.0 

Vinyl  Acetate 

<1.0 

1.0 

Methyl  Isobutyl  Ketone 

<10 

10 

2-Hexanone 

<  10 

10 

Acrolein 

<10 

10 

Acrylonitrile 

<10 

10 

Methyltertiary  Butyl  Ether 

<1.0 

1.0 

lodomethane 

<  1 .0 

1.0 

Surrogate  Recoveries 


1 ,2-Dichloroethane-d4 

103 

Toluene-d8 

99 

4-Bromofluorobenzene 

102 

Analyzed 


RH:06-26-95 

Units  ^/q,'L 


%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 

Trip  Blank  8260  LONG  RH:06-25-95 

POL  Units  pg/L 


1.1-Dichloroethene 

<1.0 

1 .0 

Methylene  Chloride 

<1.0 

1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1.0 

1 . 1  -Dichloroethane 

<1.0 

1.0 

2,2-Dichloropropane 

<1.0 

1 .0 

cis-1 ,2-Dichloroethene 

<1.0 

1.0 

Bromochloromethane 

<1.0 

1.0 

Chloroform 

<1.0 

1 .0 

1,1,1  -Trichloroethane 

<1.0 

1.0 

Carbon  Tetrachloride 

<1.0 

1  .0 

1 , 1  -Dichloropropene 

<1.0 

1.0 

Benzene 

<1.0 

1  .0 

1 ,2-Dichloroethane 

<1.0 

1  .0 

Trichloroethene 

<1.0 

1 .0 

1 ,2-Dichloropropane 

<1.0 

1 .0 

Dibromo  methane 

<1.0 

1 .0 

Bromodichtoromethane 

<1.0 

1 .0 

Trans-1 ,3-DicNoropropene  - 

<1.0 

1  .0 

Toluene 

<1.0 

1.0 

cis-1 ,3-Dichloropropene 

<1.0 

1 .0 

1 , 1 ,2-T  richloroethane 

<1.0 

1 .0 

Tetrachloroethene 

<1.0 

1 .0 

1 ,3-Dichloropropane 

<1.0 

1 .0 

Dibromochlorometbane 

<1.0 

1 .0 

1 ,2-Dibromoethane 

<1.0 

1 .0 

Chlorobenzene 

<1.0 

1 .0 

1 . 1 ,1 ,2-Tetrachloroethane 

<1.0 

1 .0 

Ethylbenzene 

<1.0 

1.0 

M  +  P  Xytenes 

<1.0 

1.0 

O-Xylene 

<1.0 

1 .0 

Styrene 

<1.0 

1 .0 

Bromoform 

<1.0 

1.0 

Isopropylbenzene 

<1.0 

1 .0 

Bromo  benzene 

<1.0 

1.0 

1 ,1 ,2,2-Tetrachloroethane 

<1.0 

1 .0 

1 ,2.3-Trichloropropane 

<1.0 

,  1  .0 

n-Propylbenzene 

<1.0 

1.0 

2-Chlorotoluene 

<  1 .0 

1 .0 

4-CNorotoluene 

<1.0 

1 .0 

1 ,3,5-Trimethylbenzene 

<1.0 

1 .0 

tert-Butylbenzene 

<1.0 

1 .0 

1 ,2,4-Trimethyibenzene 

<1.0 

1 .0 

sec-Butytbenzene 

<1.0 

1  .0 

1 , 3 -Oi  chlorobenzene 

<1.0 

1.0 

1 ,4-Dichlorobenzene 

<1.0 

1 .0 

p-lsopropyltoluene 

<1.0 

1 .0 

1 ,2-Dichlorobenzene 

<1.0 

1 .0 

n-Butylbenzene 

<  1 .0 

1  .0 

1,2-Dibromo-3-Chloropropane 

<1.0 

1.0 

1 ,2.4*Trichlorobenzene 

<1.0 

1 .0 

Naphthalene 

<1.0 

1 .0 

Hexachlorobutadiene 

<1.0 

1 .0 

1 ,2,3-Trichlorobenzene 

<1.0 

1 .0 

Acetone 

98 

20 

Methyl  Ethyl  Ketone 

<10 

10 

Dichlorodifluoromethane 

<1.0 

1.0 

CNoromethane 

<1.0 

1  .0 

Vinyl  Chloride 

<1.0 

1 .0 

Bromomethane 

<1.0 

1  .0 

Chloroethane 

<1.0 

1.0 

T  richloro  f  kjoromethane 

<1.0 

1  .0 

2-ChloroethylvinYlether 

<1.0 

1.0 

Carbon  Disulfide 

<1.0 

1 .0 

Vinyl  Acetate 

<1.0 

1.0 

Methyl  Isobutyl  Ketone 

<10 

10 

2-Hexanone 

<10 

10 

Acrolein 

<10 

10 

Acrylonitrile 

<10 

10 

Methyltertiary  Butyl  Ether 

<1.0 

1.0 

lodomethane 

<1.0 

1.0 

Surrogate  Recoveries 


1 ,2-Dichforoethane-d4 

95 

%  Recovery 

Toluene-d8 

100 

4-8romofkjorobenzene 

102 
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Methodology 


Analysis 


Analyzed 


QUALITY  ASSURANCE  DATA 


Laboratory  Reagent  Report 


EPA  Method  8270 


Acenaphthene 

Acenaphthylene 

Anthracene 

Azobenzene 

Benzidine 

Benzo(a)Anthracene 

Benzo(b)  fluoranthene 

Benzo(k)  fluoranthene 

Benzo{g,h,i)perylene 

Benzo(a]pyrene 

4-Bromophenyl-phenylether 

8utylbenzylphthalate 

4*Chloro-3-Methylphenol 

bis[-2-Chloroethoxy}Methane 

bis  [- 2-Chloroethyf}  Ether 

bi${2-Chloroisopropyf)ether 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenol 

4-Chloropheny1-pheny)ether 

Chrysene 

Dtbenzo  (a,  h)  anthracene 

1 .2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 .4- Dichlorobenzene 

3.3- Dtchlorobenzidme 

2.4- Dichlorophenol 
Diethylphthalate 
Dimethyl  Phthalate 

2.4- Dimethy!phenol 
Di-n-Butylphthalate 

4.6- Dimtro-2-methylphenol 

2.4- Dinitrophenol 

2.4- Dimtrotoluene 

2.6- Dinitrotoluene 
Di-n-octyl  Phthalate 
bis{2-ethylhexyl)Phthalate 
Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoH ,  2, 3-c, dlpyrene 

Isophorone 

1  -Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol/3-Methylphenol 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodimethyl  amine 

N-mtroso-Di*n-propylamine 

N-nitrosodiphenyl  amine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1 . 2.4- Trichlorobenzene 

2.4. 5- Trichlorophenol 

2.4.6- Trichlorophenol 


06-28-95 


Surrogate  Recovery 


2-fluorophenol 

Phenol-d5 

Nitrobenzene-d5 

2-Fluorobiphenyl 

2.4,6-Tribromophenol 

Terphenyl-dl  4 


%  Recovery 


QC  limits 
21-100 
10-94 
35-114 
43-116 
10-1  23 
33-141 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Blank  Spike 

EPA  Method  8270 

QC  Limits 

8  06-28-95 

Acenaphthena 

40* 

%  Recovery 

46-118 

4-Chloro-3-Methy(phenol 

52 

23-97 

2-Chlorophenol 

42 

27-123 

1 . 4-Dichlorobenzene 

30* 

36-97 

2.4-Dinitrotoluene 

48 

24-96 

4-Nitrophenol 

59 

10-80 

N-nitroso-Di-n-propyl  amine 

41 

41-116 

Pentachlorophenol 

45 

9-103 

Phenol 

40 

12-110 

Pyrene 

45 

26-127 

1 ,2,4-Trichlorobenzene 

31  * 

39-98 

Surrogate  Recovery 

QC  Limits 

2-fluorophenol 

39 

%  Recovery 

21-100 

Phenol-d5 

39 

10-94 

Nitrobenzene-d5 

53 

35-114 

2-Fluorobiphenyl 

52 

43-116 

2.4,6-Tribromophenol 

66 

10-123 

Terphenyl-dl  4 

74 

33-141 

Value  outside  QC  limits. 

Analysis  performed  at  Energy  Laboratories,  Billings,  Montana. 


ENERGY  LABORATORIES,  INC. 

P.O.  BOX  2470  -  RAPID  CITY,  SD  57709  -  PHONE  <605)  342-1225 

610  FARNWOOD  STREET  •  RAPID  CITY.  SD  57701  •  FAX  (605)  342-1397 


James  Machin 

Radian  Corporation 

EAFB 

July  17,  1995 

3201  C.  Street,  Suite  405 

Project  #612-001-31-37 

95-38061-67 

Anchorage,  AK  99503 

Sampled:  06-25/26/27-95 

Submitted:  06-27-95 

Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Water  Analysis 


Influent-2 


95-38061  8260  LONG 


1 ,  1-Dichloroethene 

<10 

PQL 

10 

Methylene  Chloride 

<10 

10 

trans-1 ,2-Dichloroethene 

<10 

10 

1 , 1  -Dichloroethane 

<10 

10 

2, 2-Dichioropropane 

<10 

10 

cis- 1 ,2-Dichloroethene 

790  3 

10 

Bromochlorome  thane 

<10 

10 

Chloroform 

<10 

10 

1.1,1-Trichloroethane 

<10 

10 

Carbon  Tetrachloride 

<10 

10 

1 , 1  -Dichloropropene 

<10 

10 

Benzene 

270  3 

10 

1 ,2-Dichloroethane 

<10 

10 

Trichloroetbene 

19 

10 

1 . 2-Dichloropropane 

<10 

10 

Dibromomethane 

<10 

10 

Bromodichlorome  thane 

<10 

10 

Trans- 1 ,3-Dichloropropene 

<10 

10 

Toluene 

53 

10 

cis- 1 , 3-Dichloropropene 

<10 

10 

1 , 1 ,2-Trichloroethane 

<10 

10 

Tetrachloroethene 

<10 

10 

1 . 3-Dichloropropane 

<10 

10 

Dibromochloromethane 

<10 

10 

1 , 2-Dibromoethane 

<10 

10 

Chlorobenzene 

<10 

10 

1,1.1. 2-Tetrachloroethane 

<10 

10 

Ethylbenzene 

no 

10 

M  +  P  Xylenes 

260 

10 

0-Xylene 

18 

10 

Styrene 

<10 

10 

Bromoform 

<10 

10 

Isopropylbenzene 

15 

10 

Bromo  benzene 

<10 

10 

1,1, 2, 2-Tetrachloroethane 

<10 

10 

1 , 2,3-Trichloropropane 

<10 

10 

n-Propylbenzene 

17 

10 

2-Chlorotokjene 

<10 

10 

4-Chlorotoluene 

<10 

10 

1 ,3,5-Trimethylbenzene 

31 

10 

tert-Butyl  benzene 

<10 

10 

1 , 2,4-Trimethylbenzene 

160 

10 

sec-Butyf  benzene 

<10 

10 

1 ,3-Dichlorobenzene 

<10 

10 

1 ,4-Dichlorobenzene 

<10 

10 

p-lsopropyltoluene 

<10  < 

10 

1 ,2-Dichlorobenzene 

<10 

10 

n-Butylbenzene 

<10 

10 

1 ,  2-D»bromo-3-Chloropropane 

<10 

10 

1 , 2, 4- Trichlorobenzene 

<10 

10 

Naphthalene 

39 

10 

Hexachlorobutadiene 

<10 

10 

RH:06-30‘95 

*/g/l 


Page  2  of  1  3 


Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-2  cont. 


95-38061  8260  LONG 


Surrogate  Recoveries 


PQL  1 

RH:06-30-95 

1 ,2,3-Trichlorobenzene 

<10 

10 

pg/L 

Acetone 

240 

200 

Methyl  Ethyl  Ketone 

<1004 

100 

Dichlorodifluoromethane 

<10 

10 

Chloromethane 

<10 

10 

Vinyl  Chloride 

<10 

10 

Bromomethane 

<10 

10 

Chloroethane 

<10 

10 

Trichlorofluoromethane 

<10 

10 

2-Chloroethylvinylether 

<10 

10 

Carbon  Disulfide 

<10 

10 

Vinyl  Acetate 

<10 

10 

Methyl  Isobutyl  Ketone 

<100 

100 

2-Hexanone  .  _ 

<100 

100 

Acrolein 

<100 

100 

Acrylonitrile 

<100 

100 

Methyltertiary  Butyl  Ether 

<10 

10 

lodomethane 

<10 

10 

1 , 2-DichIoroethane-d4 
To!uene-d8 

4-Bromofluorobenzene 

63  1 

95 

98 

%  Recovery 

1  Sample  diluted  1  OX  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethene-d4 

3  Value  derived  from  a  1  00X  dilution. 

4  Present  but  less  than  the  PQL. 
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Site 


Depth  Lab  No. 


Methodology 


Analysis 


Results 


Units 


Analyzed 


Influent-3 


95-38062  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 

<10 

Methylene  Chloride 

<10 

trans-1 ,2 -Dichloroethene 

<10 

1 , 1  -Dichloroethane 

<10 

2, 2-DichJofopfo  pane 

<10 

cis-1 ,2-Dichloroethene 

1000 

Bro  mo  chloromethane 

<10 

Chloroform 

<10 

1,1,1  -Trichlo  roe  thane 

<10 

Carbon  Tetrachloride 

<10 

1 , 1  -Dichloropropene 

<10 

Benzene 

360 

1 ,2-Dichloroethar>e 

<10 

Trichloroethene 

26 

1 ,2*Dichloropropane 

<10 

Dibromo  methane 

<10 

Bro  modichloro  me  thane 

<10 

Trans-1 ,3-Oichloropropene 

<10 

Toluene 

35 

cis-1, 3-Dichloropropene 

<10 

1 , 1 ,2-Trichloroethane 

<10 

Tetr  a  chloroethene 

<10 

1 ,3-Oichloropropane 

<10 

Dibromo  chloromethane 

<10 

1 ,2-Oibromoethane 

<10 

Chlorobenzene 

<10 

1 . 1 ,1 ,2-TetracNoro  ethane 

<10 

Ethylbenzene 

130 

M  +  P  Xylenes 

320 

0-Xylene 

42 

Styrene 

<10 

Bromoform 

<  10 

Isopropylbenzene 

21 

Bromo  benzene 

<10 

1 , 1 ,2,2-Tetrachloroethane 

<  10 

1 ,2,3-Trichloropropane 

<10 

n-Propylbenzene 

28 

2-Chlorotoluene 

<10 

4-Chlorotokjene 

<10 

1 ,3,5-Trimethylbenzene 

86 

ter  t- Butyl  benzene 

<10 

1 , 2, 4-Trimethyl  benzene 

180 

sec-Butyibenzene 

<10 

1 ,3- Dichlorobenzene 

<10 

1 , 4-Dichlorobenzene 

<10 

p-lsopropyltofuene 

18 

1 ,2-Dichlorobenzene 

<10 

n-Butylbenzene 

16 

1 ,2-Dibromo-3-Chloropropane 

<10 

1 ,2, 4-Tri  chlorobenzene 

<10 

Naphthalene 

62 

Hexachlorobutadiene 

<10 

1 ,2.3-Trichlorobenzene 

<10 

Acetone 

330 

Methyl  Ethyl  Ketone 

120 

Dichlorodifluoromethane 

<10 

Chloromethane 

<10 

Vinyl  Chloride 

<10 

Bromo  methane 

<10 

Chloroethane 

<10 

Trichlorofluoromethane 

<10 

2-Chtoroethylvinylether 

<10 

Carbon  Disulfide 

<10 

Vinyl  Acetate 

<10 

Methyl  Isobutyl  Ketone 

<100 

2-Hexanone 

<100 

Acrolein 

<100 

Acrylonitrile 

<100 

Methyttertiary  Butyl  Ether 

<10 

lodomethane 

<10 

1 ,2-Dichloroethane-d4 

69 

Toluene-d8 

108 

4- Bromofluoro  benzene 

-99 

POL  ’  RH:07-05-95 

1 0  fjq/l 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
200 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 
100 
100 
100 
10 
10 

%  Recovery 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  100X  dilution. 

4  Present  but  less  than  the  PQL. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-4 


95-38063  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Oichloroethene 
Methylene  Chloride 
trans- 1 . 2-Dichloroethene 

1 . 1  -DicNoroethane 

2. 2- Oichloro  propane 
ris-1 ,2-Dichloroethene 
Bro  mo  chlo  romethane 
Chloroform 

1.1.1  -T  richloroethane 
Carbon  Tetrachloride 

1 . 1  -Oichlcropropene 
Benzene 

1 .2- Oichloroethane 
Trichloroethene 

1 . 2- 0ichloropropane 
Oi  bro  mo  methane 
Bromodichloromethane 
Trans- 1 ,3-Dichloropro  pene 
Toluene 

cis-1 ,3-DichJoropropene 

1 . 1 .2- Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
Dibromochlorometharve 

1 . 2- 0  i  bro  mo  ethane 
Chlorobenzene 

1.1.1 .2- Tetrachioroethane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1 . 1 .2.2- Tetrachloroethane 

1 .2.3- Trichloroproparve 
rvPropylbenzene 
2-Chlorotoluene 
4-ChIorotoluene 

1 ,3,5-Trimethylbenzene 
tert- Butyl  benzene 

1 .2.4- Trimethylbenzene 
sec-Butylbenzene 

1 . 3- Dichlorobenzene 

1 .4- 0  (chlorobenzene 
p-Isopropyltoluene 

1 .2- OichJoro  benzene 
rv  Butyl  benzene 

1 .2- Oibromo-3-Chloropropane 

1 .2.4- Trichlorobenzene 
Naphthalene 

Hex  achlo  ro  bu  t  adiene 
1 ,2.3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluorome  thane 

Chlo  romethane 

Vinyl  Chloride 

Bro  mo  methane 

Chloroethane 

Trichlorafkjo  romethane 

2-Chioroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrytorutrile 

Methyltertiary  Butyl  Ether 
lodome  thane 

1 .2- Dichloroethane-d4 
Toluene-d8 

4  -  Br  o  mo  fluo  ro  benzene 


PQL 

<10 

10 

<  10 

10 

<10 

10 

<10 

10 

<10 

10 

910  1 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

330  1 

10 

<10 

10 

31 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

130 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

150 

10 

390  1 

10 

50 

10 

<10 

10 

<10 

10 

23 

10 

<10 

10 

<10 

10 

<10 

10 

31 

10 

<10 

10 

<10 

10 

84 

10 

<10 

10 

220  1 

10 

<10  1 

10 

<10 

10 

<10 

10 

17 

10 

<10 

10 

15 

10 

<10 

10 

<10 

10 

52 

10 

<10 

10 

<10 

10 

400 

200 

130 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

62  J 

%  Recovery 

102 

110 

RH;07-05-95 

pg/L 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  100X  dilution. 

A  Present  but  less  than  the  PQL. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-5 


95-38064  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichioroethene 

<10 

Methylene  Chloride 

<10 

trans-1.2-Dichloroethene 

<10 

1 , 1  -Dichloroethane 

<10 

2,2-Dichloropropane 

<10 

cis-1 ,2-Dichloroethene 

790 

Bromochloromethane 

<10 

Chloroform 

<10 

1 , 1 ,1  -Trichloroethane 

<10 

Carbon  Tetrachloride 

<10 

1 , 1  -Dichloropropene 

<10 

Benzene 

270 

1 ,2*DichJoroethane 

<10 

Trichloroethene 

29 

1 ,2-DichJoropropane 

<10 

Dibromomethane 

<10 

Bromodichloromethane 

<10 

Trans-1,3-Dichloropropene 

<10 

Toluene 

130 

cis-1  ,3-Dichloropropene 

<10 

1 , 1 ,2-Trichloroethane 

<10 

Tetrachloroethene 

<10 

1 ,3-Dichloropropane 

<10 

DibromochJoromethane 

<10 

1 ,2-Dibromoethane 

<10 

Chlorobenzene 

<10 

1,1,1 ,2-T  etrachloroeihane 

<10 

Ethylbenzene 

130 

M  +  P  Xylenes 

380 

0-Xylene 

40 

Styrene 

<10 

Bromoform 

<10 

Isopropylbenzene 

14 

Bromobenzene 

<10 

1 , 1 ,2,2-Tetrachloroethane 

<10 

1 ,2,3-Trichloropropane 

<10 

n-Propylbenzene 

<10 

2-Chlorotoluene 

<10 

4-Chloro  toluene 

<10 

1 ,3,5-Trimethylbeozene 

48 

tert-Butylbenzene 

<10 

1 ,2,4-Trimethylbenzene 

30 

sec-Butylbenzene 

<10 

1 , 3 -0  ichlo  ro  be  nz  e  ne 

<10 

1 ,4-D  ichlo  ro  benzene 

<10 

p*lsopropyltoluene 

14 

1 ,2-Dichlorobenzerve 

<10 

n-Butylbenzene 

10 

1 ,2-Oibromo-3-Chloropropane 

<10 

1 ,2,4-Trichlorobenzene 

<10 

Naphthalene 

64 

Hex  achlo  ro  but  ad  i  e  ne 

<10 

1 ,2,3-Trichlorobenzene 

<10 

Acetone 

380 

Methyl  Ethyl  Ketone 

130 

Dichlorodifkioromethane 

<10 

Chloromethane 

<10 

Vinyl  Chloride 

<10 

Bromomethane 

<10 

Chloroethane 

<10 

Trichiorofluoromethane 

<10 

2-Chloroethylvinylether 

<10 

Carbon  Disulfide 

<10 

Vinyl  Acetate 

<10 

Methyl  bo  butyl  Ketone 

<100 

2*Hexanone 

<100 

Acrolein 

<100 

Acrylonitrile 

<100 

Methyltertiary  Butyl  Ether 

<10 

lodomethane 

<10 

1 ,2-Dichloroethane-d4 

72 

Toluene-d8 

105 

4-Bromofluorobenzene 

101 

POL  *  RH:07-05-95 

TO  ^g/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
TO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
200 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 
100 
100 
100 
10 
10 

%  Recovery 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  100X  dilution. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-6 


95-38065  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroelhene 
Methylene  Chloride 
trarts-1 ,2*DichJoroethene 

1 . 1  -Dichloroethane 

2. 2- Dichforo  propane 
cis-1 ,2-DichIoroethene 
Bf  o  mo  chlo  ro  met  h  ane 
Chloroform 

1 . 1 . 1  -T  richloroethane 
Carbon  Tetrachloride 

1 . 1  -Dichloropropene 
Benzene 

1 .2- Dichloroethane 
Trichloroethene 

1 .2- Oichloropropane 
Dibromomethane 
Bromodichloromethane 
Trans-1 ,3-Dichloropropene 
Toluene 

cis- 1 ,3-Dichioropro  pene 

1 . 1 .2- Trichloroethane 
Tetrachloroethene 

1 .3- Oichloropropane 
DibromochJoromethane 

1 . 2- Drbromoethane 
Chlorobenzene 

1.1.1 .2- TetracWoroethane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1 . 1 .2.2- Tetrachloroethane 

1 .2.3- Trichloropropane 
rvPropylbenzene 
2-Chlorotoluene 
4-Chloro  toluene 

1 .3, 5-Trimethylbenzene 
tert-But  ylbe  nz  ene 

1 .2.4- Trimethylbenzene 
s  e  c  -  Bu  ty  I  be  m  e  ne 

1 .3 - Dichlorobenzene 

1 .4- Oichloro  benzene 
p-lso  pro  py  Ito  luene 

1 .2- Oichloro  benzene 
n-Butylbenzene 

1 .2- Dibromo-3-Chloropropane 

1 .2.4- TricNorobenzene 
Naphthalene 
Hexachlorobutadrene 

1 .2. 3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Oichlorodifluorome  thane 

Chloromethane 

Vinyl  Chloride 

Bro  mo  me  thane 

Chloroe  thane 

Trichiorofkjoromethane 

2-Chloroethytvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  bobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyttertiary  Butyl  Ether 
lodome  thane 

1 .2- OkhJoroethane-<J4 
Tokjene-d8 

4- Bromo  ftuo  ro  be  nz  ene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

810  * 

10 

<10 

10 

<  1  0 

10 

<10 

10 

<10 

10 

<10 

10 

260  1 

10 

<10 

10 

28 

10 

<10 

10 

<10 

10 

<  10 

10 

<  10 

10 

140 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<  10 

10 

130 

10 

400 

10 

44 

10 

<10 

10 

<10 

10 

18 

10 

<10 

10 

<10 

10 

<10 

10 

17 

10 

<10 

10 

<10 

10 

42 

10 

<  10 

10 

15  5 

10 

<10 

10  „ 

<  10 

10 

<10 

10 

1 1 

10 

<10 

10 

<  10  4 

10 

<10 

10 

<10 

10 

57 

10 

<  10 

10 

<  10 

10 

490 

200 

160 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

1  0 

<10 

1  0 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

72  1 

%  Recovery 

98 

106 

RH:07-05-95 

ug/l 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  100X  dilution. 

4  Present  but  less  than  the  PQL. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


lnfluent*6D 


95-38066  8260  LONG 


Surrogate  Recoveries 


1 , 1  -Oichloroethene 
Methylene  Chloride 
trans- 1 , 2  *0  i  cNoro  e  the  ne 

1 . 1  -Oichloroethane 
2,2-Oichloropcopane 
cis-1 ,2-Oichloroethene 
Bromochloromethane 
Chloroform 

1.1.1  -T  richloroethane 
Carbon  Tetrachloride 

1.1- Oichloropropene 
Benzene 

1.2- Dichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Oibromomethane 
Bromodichloromethane 
Trans- 1 ,3-Dichloropropene 
Toluene 

cis-1 ,3-Dichioropropene 

1.1.2- Trichloroethane 
Tetf  achloroethene 

1.3- Dichloropropane 
Dibromochloromethane 

1 .2- Dibromoethane 
Chlorobenzene 

1 .1.1.2- Tetrachloroethane 
Ethylbenzene 

M  +  P  Xylenes 

O-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromo  benzene 

1 . 1 .2.2- Tetrachloroethane 

1 .2.3- Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
4-CNorotoluene 

1 ,3,5-Trimethylbenzene 
tert-Butylbenzene 

1 .2. 4- Trim  ethylbenzene 
sec-Butylbenzene 

1 .3- 0ichloro  benzene 

1 . 4- Oichloro  benzene 
p-lsopropyltoluene 

1 . 2  -D  i  chlo  r  o  benz  e  ne 
n-Butylbenzene 

1.2- Dibromo-3-Chloropropane 

1 .2. 4- Trichlorobenzene 
Naphthalene 

Hex  achloro  butadiene 
1 ,2.3-TricWorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluoromethane 

Chloro  methane 

Vinyl  Chloride 

Bromo  methane 

ChJoroethane 

Trichlorofluoromethane 

2-Chk>roethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  bobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyhertiary  Butyl  Ether 
lodo  methane 

1 .2- Dichloroethane-d4 
Tokjene-d8 

4- Bromo  f  luo  robenz  ene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

760  1 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

260  1 

10 

<10 

10 

27 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

130 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

120 

10 

350 

10 

42 

10 

<10 

10 

<10 

10 

16 

10 

<10 

10 

<10 

10 

<10 

10 

16 

10 

<10 

10 

<10 

10 

41 

10 

<10 

10 

200 

10 

<10 

10 

<10 

10 

<10 

10 

11 

10 

<10 

10 

<10  4 

10 

<10 

10 

<10 

10 

55 

10 

<10 

10 

<10 

10 

450 

200 

150 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

73  * 

%  Recovery 

105 

104 

RH:07-07-95 

u  g/L 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  1 00X  dilution. 

*  Present  but  less  than  the  PQL. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-7  95-38067  8260  LONG 


Surrogate  Recoveries 


Kurt  R.  Slentz 


1 , 1  -Dichloroethene 
Methylene  Chloride 
tran*-1 ,2-Dichloroethene 

1 . 1  -Dichloroethane 
2,2-Dichioropropane 
cis- 1 ,2-Dichloroethene 
Bromochloro  methane 
Chloroform 

1 . 1 . 1  -T  richloroethane 
Carbon  Tetrachloride 

1.1- Dichloropropene 
Benzene 

1 .2- Oichloroethane 
TricNoroethene 

1 ,2*0i  chlo  ro  propane 
Dibromomethane 
Bromodichloromethane 
Trans- 1 ,3-Dichloropropene 
Toluene 

cis-1 ,3-Dichloropropene 

1 . 1 .2- Trichloroethane 
T  etrachloroethene 

1 ,3*Dich!oropropane 
Dibromochloromethane 

1 .2- Dibromoethane 
Chlorobenzene 

1.1.1 .2- Tetrachloroethane 
Ethylbenzene 

M  +  P  Xylenes 

O-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bro  mo  benzene 

1 . 1 .2. 2- Tetrachloroethane 

1 .2.3- Trichloropropane 
n-Propylbenzene 
2-Chloro  toluene 
4-Chlorotohjene 

1 ,3,5-Trimethylbenzene 
tert-Butylbenzene 

1 .2.4- Trimethylbenzene 
sec-Butylbenzene 

1 . 3 - Dichloro  benzene 

1 .4- Dichloroben2ene 
p-lsopropyltoluene 

1 .2 - Dichloro  benzene 
n-Butylbenzene 

1 .2- Dibromo-3-Chloropropane 

1 .2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 

1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluorometharve 

Chtoro  methane 

Vinyl  Chloride 

8romomethane 

Chioroethane 

TrtchJoroftuoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  taobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
iodo  methane 

1 .2- DicWoroethane-d4 
Toluene-d8 

4-Bro  mofluoroben2  ene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

810  1 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

290  J 

10 

<10 

10 

32 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

180 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

130 

10 

440  1 

10 

82 

10 

<10 

10 

<10 

10 

15 

10 

<10 

10 

<10 

10 

<10 

10 

21 

10 

<10 

10 

<10 

10 

54 

10 

<10 

10 

240  1 

10 

<10 

10 

<10 

10 

<10 

10 

14 

10 

<10 

10 

12 

10 

<10 

10 

<10 

10 

86 

10 

<10 

10 

<10 

10 

740 

200 

230 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

•  10 

<10 

10 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

68  3 

%  Recovery 

99 

94 

RH:07-06-95 

^g/L 


’  Sample  diluted  1  OX  at  analysis  due  to  the  high  level  of  target  compounds  present. 

3  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 
1  Value  derived  from  a  100X  dilution. 

4  Present  but  less  than  the  PQL. 


Laboratory  Manager 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Trip  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1,1-Dichioroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-1 ,2-Dichloroethene 

<1.0 

Bromochloromethane 

<1.0 

Chloroform 

<1.0 

1 . 1 , 1  -T  richloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1,1-0ichloropropene 

<1.0 

Benzene 

<1.0 

1,2-0ichloroethane 

<1.0 

Trichloroethene 

<1.0 

1,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichloromethane 

<1.0 

Trans- 1 ,3-Dichloropropene 

<1.0 

Toluene  ;  ; 

<1.0 

cis-1 ,3-Dichloropropene 

<1.0 

1,1,2-Trichioroethane 

<1.0 

Tetrachloroethene 

<1.0 

1 ,3-Dichloropropane 

<1.0 

Dibromochlorome  thane 

<1.0 

1,2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1,1,1 ,2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<1.0 

O-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1, 1 ,2,2-Tetrachloroethane 

<1.0 

1,2,3-Trichloropropane 

<1.0 

n-Propylbenzene 

<1.0 

2*Chlorotoluene 

<  1 .0 

4-Chlorotoluene 

<1.0 

1,3,5-Trimethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1,2,4-Trimethylbenzene 

<1.0 

sec-Butylbenzene 

<1.0 

1,3- Dichlorobenzene 

<  1.0 

1 ,4- Dichlorobenzene 

<1.0 

p-lsopropyltoluene 

<1.0 

1,2- Dichlorobenzene 

<1.0 

n-Butylbenzene 

<1.0 

1 ,2-Dibromo-3-Chloropropane 

<1.0 

1.2, 4-Trichlorobenzene 

<1.0 

Naphthalene 

<1.0 

Hexachlorobutadiene 

<1.0 

1,2,3-Trichlorobenzene 

<1.0 

Acetone 

53 

Methyl  Ethyl  Ketone 

<10 

Dichlorodifluoromethane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluorom  ethane 

<1.0 

2-Chloroethylvinylether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Me thyltertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1 ,2-Dichloroethane-d4 

90 

Toluene-d8 

103 

4- Bromofluoro  benzene 

104 

POL  RH:06-30-95 

1.0  jrg/l 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.o 
1 .0 
.  1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
20 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1-Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Diehloroethene 

<1.0 

1 .  1-Dichloroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-1 ,2-Dichloroethene 

<1.0 

Bromochlorom  ethane 

<1.0 

Chloroform 

<1.0 

1 , 1 ,1-Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

<1.0 

1 ,2-Dichloroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichlorome  thane 

<1.0 

Trans-1 ,3-Dichloropropene 

<1.0 

Toluene 

<1.0 

cis- 1,3*  Dichloropropene 

<1.0 

1 , 1 ,2-Trichtoroethane 

<1.0 

Tetrachloroethene 

<1.0 

1 ,3-Dichloropropane 

<1.0 

Dtbromochlorome  thane 

<1.0 

1 ,2*Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1.1, 1 ,2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<1.0 

O-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1 , 1 ,2,2-Tetrachloroethane 

<1.0 

1 ,2,3-Trichloropropane 

<1.0 

n-Propylbenzene 

<1.0 

2*Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3. 5- Trim  ethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1 ,2.4-Trimethylbenzene 

<1.0 

sec-Buty  (benzene 

<  1 .0 

1 ,3-Dichlorobenzene 

<1.0 

1 . 4-Dichlorobenzene 

<1.0 

p-isopropyltoluene 

<1.0 

1 ,2-Dtchlorobenzene 

<1.0 

n-Butylbenzene 

<1.0 

1 ,2-Dibromo-3-Chloropropane 

<1.0 

1 .2, 4-Trichlorobenzene 

<1.0 

Naphthalene 

<  1 .0 

Hexachlorobutadiene 

<1.0 

1 ,2.3-Trichlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<  10 

Oichlorodif  luoro  me  thane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluoromethane 

<1.0 

2-Chloroethylvinylether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<  10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyftertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1, 2-Dichlo  roe  thane- d4 

100 

Toluene-d8 

106 

4- Bromof  luoro  benzene 

98 

POL  RH:06-30-95 

1  0  A»g/L 

1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 

! 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1  .0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1  0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
20 
10 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1 ,  1-Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1,  1-Dichloroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-1 ,2-Dichloroethene 

<1.0 

Bromochloromethane 

<1.0 

Chloroform 

<1.0 

1,1,1  -Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

<1.0 

1,2-Dichloroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichloromethane 

<1.0 

Trans-1 ,3-Dichloropropene 

<1.0 

Toluene 

<1.0 

cis-1 , 3-Dichloropropene 

<1.0 

1 . 1 ,2-Trichloroethane 

<1.0 

Tetrachloroethene 

<1.0 

1,3-Dichloropropane 

<1.0 

Dibromochiorom  ethane 

<1.0 

1,2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1.1, 1 ,2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<1.0 

0-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1 , 1 ,2,2-Tetrachloroethane 

<1.0 

1 ,2,3-Trichloropropane 

<1.0 

n-Propylbenzene 

<1.0 

2-Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3,5-Trimethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1 ,2,4-Trimethylbervzene 

<1.0 

sec-  Butylbenzene 

<1.0 

1 ,3-Dichlorobenzene 

<1.0 

1 ,4-0ichloroben2ene 

<1.0 

p-lsopropyltoluene 

<1.0 

1 ,2-Dichlorobenzene 

<1.0 

n-Butylbenzene 

<1.0 

1 ,2-Dibromo-3-Chloropropane 

<1.0 

1,2,4-Trichlorobenzene 

<1.0 

Naphthalene 

<1.0 

Hexachiorobutadiene 

<1.0 

1 , 2. 3-Trichlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<10 

Dichlorodifluoromethane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluoromethane 

<1.0 

2-Chloroethytvinylether 

<1.0 

Carbon  Oisulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyftertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1 ,2-Dichloroethane-d4 

89 

Toluer>e-d8 

98 

4-Bromofluorobenzene 

100 

POL  RH:07-05-95 

1.0  /rg/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
20 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1 , 1  -Oichloroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

o’s*1 ,2*Dichloroethene 

<1.0 

Bromochlorome  thane 

<1.0 

Chloroform 

<1.0 

1, 1 , 1-Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

<1.0 

1 ,2-Dichloroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichlorome  thane 

<1.0 

Trans*  1 ,3- Dichloropropene 

<1.0 

Toluene 

<1.0 

cis-1 , 3- Dichloropropene 

<1.0 

1 , 1 ,2-Trichloroethane 

<1.0 

Tetrachloroethene 

<1.0 

1 , 3-Dichloropropane 

<1.0 

Dibromochlorom  ethane 

<1.0 

1 ,2-Oibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1,1, 1 ,2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<1.0 

0-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1 , 1 ,2.2-Tetrachloroethane 

<1.0 

1 ,2,3-Trichloropropene 

<1.0 

n-Propylbenzene 

<1.0 

2-Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3,5-Trimethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1 , 2. 4- Trim  ethylbenzene 

<1.0 

sec-Butylbenzene 

<1.0 

1 ,3-Dichlorobenzene 

<1.0 

1 . 4-Dichlorobenzene 

<1.0 

p*lsopropyltoluene 

<1.0 

1 ,2-Dichlorobenzene 

<1.0 

n-Butylbenzene 

<1.0 

1 ,2-Dibromo-3-Chloropropane 

<1.0 

1 ,2,4-Trichlorobenzene 

<1.0 

Naphthalene 

<  1 .0 

Hexachlorobutadiene 

<1.0 

1 ,2,3-Tnchlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<10 

Dichlorodifluoromethane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluorome  thane 

<1.0 

2-Chloroethylvinylether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<  10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyltertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1 ,2-Dichloroethane-d4 

98 

To!uene-d8 

99 

4-Bromofluorobenzene 

100 

POL  RH:07-06-95 

1.0  ,yg/t 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
20 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


ENERGY  LABORATORIES,  INC. 
RAPID  CITY,  SD 

VOLATILE  ORGANIC  COMPOUNDS 
QUALITY  ASSURANCE  REPORT  FORM 


SAMPLE  LOT  95-38061 
SAMPLE  MATRIX  Water 

EXTRACTION  DATE_; _ 

ANALYST  R.H. _ 


MATRIX  SPIKE  /  MATRIX  SPIKE  DUPLICATE  DATA 


Compound 

Spike  Added 
(A9)/L 

Sample 

(A9) 

Matrix 

Spike 

(A9> 

Matrix 
Spike 
%  Rec 

Matrix 

Spike 

Duplicate 

(A9) 

Matrix 
Spike 
Duplicate 
%  Rec 

% 

Difference 

^Difference) 

Average 

QC 

Limits 

1 ,1  -Dichloroethene 

1000 

<100 

1160 

116 

1130 

113 

2.6 

60-140% 

Benzene 

1000 

270 

1430 

116 

1400 

113 

2.6 

60-140% 

Trichloroethene 

1000 

<100 

1260 

126 

1170 

117 

7.4 

60-140% 

Toluene 

1000 

<100 

1230 

123 

1240 

124 

0.81 

60-140% 

Chlorobenzene 

1000 

<100 

1220 

122 

1220 

122 

0 

60-140% 

ENERGY  LABORATORIES,  INC. 

P.O.  BOX  2470  •  RAPID  CITY,  SO  57709  •  PHONE  (605)  342-1225 

610  FARNWOOD  STREET  •  RAPID  CITY.  SO  57701  •  FAX  (605)  342-1397 


James  Machin 

Radian  Corporation 

EAFB 

July  18,  1995 

3201  C.  Street,  Suite  405 

Project  #612-001-31-37 

95-381 91-95 

Anchorage,  AK  99503 

Sampled:  06-27/28/29-95 

Submitted:  06-29-95 

Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Water  Analysis 

Influent-8  95-38191  8260  LONG  ;  RH:07-07-95 


1 , 1  -Dichbroethene 

<10 

PQL 

1  0 

Methylene  Chloride 

<10 

10 

trans-l,2-Dichbroethene 

<10 

10 

1 , 1  -Dichbroethane 

<10 

10 

2. 2-D*chbropropane 

<10 

10 

cis-1 .2-0ichbroethene 

700  3 

10 

Bromochloromethane 

<10 

1  0 

Chloroform 

<10 

10 

1,1,1  -Trichloroe  thane 

<10 

10 

Carbon  Tetrachloride 

<10 

10 

1 , 1  -Dichbropropene 

<10 

10 

Benzene 

24-0  3 

10 

1 , 2-Dichloroetfvne 

<10 

10 

Trichbroethene 

33 

10 

1 .  2- Ochloro  propane 

<10 

10 

Dibromome  thane 

<10 

10 

Bromodichlorome  thane 

<10 

10 

Trans- 1.3-Dichloropropene 

<10 

10 

Toluene 

200 

10 

cis- 1 ,3-0ichloropropene 

<10 

10 

1,1 ,2-Trichloroethane 

<10 

10 

Tetrachbroethene 

<10 

10 

1 ,3-D*chbropfopane 

<10 

10 

Dibromochloromethane 

<10 

10 

1 , 2-Dibfomoethane 

<10 

10 

Chlorobenzene 

<10 

10 

1,1, 1 ,2-Tetrachloroethane 

<10 

1  0 

Ethylbenzene 

130 

10 

M  +  P  Xylenes 

430  3 

10 

0- Xylene 

80 

10 

Styrene 

<10 

10 

Bromoform 

<10 

10 

Isopropylbenzene 

15 

10 

Bromobenzene 

<10 

10 

1 . 1 ,2.2'Tetrachloroethane 

<10 

10 

1 ,2,3-Trichbropropane 

<10 

10 

n  -  Pr  opyibenz  e  ne 

21 

10 

2- Chbro  toluene 

<10 

10 

4-Chbrotofcjene 

<10 

10 

1 ,3,5-Trimethylbenzene 

54 

10 

tert-Butylbenzene 

<10 

10 

1 ,2,4-Trimethylbenzene 

320  3 

10 

sec-Butyl  benzene 

<10 

10 

1 ,3-Dichbrobenzene 

<10 

10 

1 ,4-Dichbrobenzene 

<10 

10 

p-lsopropyftotuene 

16 

10 

1 , 2-Dichbrobenzene 

<10 

10 

n-Butyfcenzene 

13 

10 

1 ,2-Dfcromo-3-Chloropropane 

<10 

10 

1 , 2.4-Trichk>robenzene 

<10 

10 

Naphthalene 

97 

10 

HexacWorobutadiene 

<10 

10 

2  of  9 


Influent-8  cont. 


95-38191  8260  LONG 


Surrogate  Recoveries 


1 , 2,3-Trichtorobenzene 

<10 

Acetone 

730 

Methyl  Ethyl  Ketone 

220 

Dichlorodifluoromethane 

<10 

Chloromethane 

<10 

Vinyl  Chloride 

<10 

Bromomethane 

<10 

Chloroethane 

<10 

Trichlorofluoromethane 

<10 

2-ChIoroethylvinylether 

<10 

Carbon  Disulfide 

<10 

Vinyl  Acetate 

<10 

Methyl  Isobutyl  Ketone 

<100 

2-Hexanone 

<100 

Acrolein 

<100 

Acrylonitrile 

<100 

Methyltertiary  Butyl  Ether 

<10 

lodomethane 

<10 

1,2-Dichloroethane-d4 

67 

Toluene-d8 

101 

4- Bromofluoro  benzene 

99 

RH:07-07-95 

POL  ’ 

10  j/g/l 

200 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 

100  r 
100 
100 
10 
10 


%  Recovery 


1  Sample  diluted  1 0X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethene-d4 

3  Value  derived  from  a  100X  dilution. 
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Site 

Depth  Lab  No. 

Methodology 

Analysis 

Results 

Units 

Analyzed 

Influent-9 


95-38192  8260  LONG 


Surrogate  Recoveries 


1 , 1  -OichJoroethene 
Methylene  Chloride 
tran»*1 ,2-Dichloroethene 
1 , 1  -DichJoroethane 

2.2- Oichloropropane 
cis-1 ,2-Oichloroethene 
Bromo  chloromethane 
Chloroform 

1 ,1 ,1-Trichloroethane 
Carbon  Tetrachloride 
1 , 1  -Oichloropropene 
Benzene 

1 .2- Dichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Dibromomethane 
Bromodichloromethane 
Tram- 1.3-Oichloro  pro  pene 
Toluene 

cis-1 ,3-Oichloropropene 

1  ,  1 ,2-T  richloroethane 
T  etrachloroethene 

1 . 3 - Dichlo  ro  propane 

0  i  b  ro  mo  c  hk>  ro  met  harve 

1 .2- Oibromoethane 
Chlorobenzene 

1 . 1.1 .2- Tetrachloroethane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

8romoform 

Isopropylbenzene 

Bromo  benzene 

1 . 1 .2.2- Tetrachlofoethane 

1 .2.3- Trichloropropane 
n-Propylbenzene 
2-Chlorotokjene 
4-Chlorotoluene 

1 , 3, 5-T  rimethylberuene 
tert-Butylbervzene 

1 .2.4- Trimethylbenzene 
sec-Butylbenzene 

1 .3- Oichlorobenzene 

1 .4- Dichioro  benzene 
p-lsopropyholuene 

1 .2- Dichlorobenzene 
n-Butylbenzene 

1 .2- Dibromo-3-Chloropropane 

1 .2.4- Trichlorobenzene 
Naphthalene 

He  x  aehlo  r  obu  tadiene 
1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Oichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromo  methane 

Chloroe  thane 

Trichloroftuoromethane 

2  -  Chlo  roethy  I  viny  le  t  he  r 
Carbon  Dtsulfide 
Vinyl  Acetate 
Methyl  Iso  butyl  Ketone 
2-Hex  anone 
Acrolein 
Acrylonitrile 

Methyttertiary  Butyl  Ether 
lo  dome  thane 

1 .2- Oichioroethane-d4 
Toluene-d8 

4- Bromo  fkjoro  benzene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

860  5 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

320  1 

10 

<10 

10 

44 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

230  1 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

160 

10 

900  3 

10 

110 

10 

<10 

10 

<10 

10 

20 

10 

<10 

10 

<10 

10 

<10 

10 

28 

10 

<  10 

10 

<10 

10 

90 

10 

<10 

10 

1100  3 

10 

<10 

10 

<10 

10 

<10 

10 

19 

10 

<10 

10 

16 

10 

<10 

10 

<10 

10 

130 

10 

<10 

10 

<  10 

10 

1200 

200 

360 

100 

<  10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

72  3 

%  Recovery 

96 

99 

RH:07-07-95 

u g/L 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

2  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 

3  Value  derived  from  a  100X  dilution. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-1 1 


95-38194  8260  LONG 


Surrogate  Recoveries 


1 . 1  -OicNoroethene 
Methylene  Chloride 
trans- 1 ,2*Oichloroethene 

1 .1- Oichloroethane 

2.2- Dichloropropane 
cis-1 ,2-Dichloroethene 
Bromochloromethane 
Chloroform 

1.1.1  -Tnchloro  ethane 
Carbon  Tetrachloride 

1 . 1  -Oichloropropene 
Benzene 

1.2- Dichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Dibromo  me  thane 
Bromodichloro  methane 
Trans-1 ,3-Dichloropropene 
Tokjene 

cis*1 ,3-Dichloropropene 

1 . 1 .2- T  richloroethane 
Tetrachioroethene 

1 .3- Oichloropropane 
Oibromochloromethane 

1 .2- 0ibromoethane 
Chlorobenzene 

1 . 1 .1 .2- TetracNoroethane 
Ethylbenzene 

M  +•  P  Xylenes 

O-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1 . 1 .2.2- Tetrachloroethane  , 

1 .2.3- Tnchloropropane 
n-Propylbe  nzene 
2-Chlorotohjene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Buty  (benzene 

1 .2.4- Trimethylbenzene 
sec- Butylbe  nzene 

1 .3- Dichlorobenzene 

1.4- Dichlorobenzene 
p-lsopropyltoKjene 

1 .2- Dichlorobenzene 
rv  Butylbe  nzene 

1 .2- Dibromo-3-Chloropropane 

1.2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 

1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

D  i  chlo  rodiffuo  ro  m  e  t  h  a  ne 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

T  ricNorofkjoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Jsobutyl  Ketone 

2-Hexanor>e 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
lodomethane 

1 .2- Dichloroethane-d4 
Toluene-d8 

4-Bro  mo  Huo  r  o  be  nz  ene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

630  * 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

230  5 

10 

<10 

10 

39 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

180  1 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

130 

10 

420  * 

10 

120 

10 

<  10 

10 

<10 

10 

17 

10 

<  10 

10 

<10 

10 

<10 

10 

23 

10 

<10 

10 

<10 

10 

82 

10 

<10 

10 

240  1 

10 

<10 

10 

<10 

10 

<10 

10 

18 

10 

<10 

10 

16 

10 

<10 

10 

<10 

10 

110 

10 

<10 

10 

<10 

10 

1300 

200 

350 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

1  0 

<10 

1  0 

<10 

10 

<100 

100 

<  100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

68  ; 

%  Recovery 

96 

97 

RH:07-07-95 

//g/L 


Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 
The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane*d4. 
Value  derived  from  a  100X  dilution. 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


MW9301 01  -Post  Test  95-38195  8260  LONG 


Surrogate  Recoveries 


1.1- OicNoroethene 
Methylene  Chloride 
trans-1 ,2-Oichloroethene 

1.1- Oichloroethane 
2,2*Dichlofopropane 
cts-l,2-OicNoroethene 
Bromochloromethane 
Chloroform 

1 , 1 ,  >  -T  richloro  ethane 
Carbon  Tetrachloride 
1 , 1  -Dichloropropene 
Benzene 

1.2- Dichloroethane 
TricWoroethene 

1 .2- DicNoropropane 
Dibromo  methane 
Bromodichloromethane 
Trans-1 .3-Oichloropropene 
Toluene 

cis-1 ,3-Oichloropropene 

1.1.2- Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
Dibromo  chloromethane 

1 .2- Dibromoethane 
C  No  ro  benzene 

1.1. 1 .2- Tetrachioroethane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromo  benzene 

1 . 1 .2.2- Tetrachloroethane 

1 . 2 . 3- Trichlo  r  o  pro  pane 
rvPropylbenzene 
2-CNorotoluene 
4-CNorotohjeoe 

1 ,3,5-Trimethylbenzene 
tert-Butylbenzene 

1 .2.4- Trimethylbenzene 
sec  -  Buty  Ibenz  ene 

1 .3- DicNorobenzene 

1 .4- Dichlorobenzene 
p-lsopropyltoluene 

1 .2- Dichlorobenzene 
n-Butylbenzene 

1 .2- Dibfomo-3*CNoropropane 

1 .2.4- TricNorobenzene 
Naphthalene 
Hexachlorobutadiene 

1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

DicNorodifiuoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

CNoroethane 

T  richlorofluoromethane 

2-CNoroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hex anone 

Acrolein 

Acrylonitrile 

MethyltertiarY  Butyl  Ether 
lodomethane 

1 .2- 0icNoroethane-d4 
Toluene-d8 

4- Bromo  fluoro  benzene 


PQL 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

1900  3 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

470  3 

10 

<10 

10 

120 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

220 

10 

<10 

10 

<10 

10 

20 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

56 

10 

1000  3 

10 

160  3 

10 

<10 

10 

<10 

10 

14 

10 

<  10 

10 

<10 

10 

<10 

10 

<10 

10 

<  1  0 

10 

<10 

10 

210 

10 

<10 

10 

480  3 

10 

<10 

10 

<10 

10 

<10 

10 

37 

10 

<10 

10 

17 

10 

<10 

10 

<10 

10 

140 

10 

<10 

10 

<10 

10 

1300 

200 

350 

100 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<100 

100 

<100 

100 

<100 

100 

<100 

100 

<10 

10 

<10 

10 

61  3 

%  Recovery 

103 

1  1  1 

RH:07-05-95 

^rg/L 


Kurt  R.  Slentz 


1  Sample  diluted  10X  at  analysis  due  to  the  high  level  of  target  compounds  present. 

3  The  high  level  of  benzene  present  caused  a  suppression  of  the  1 ,2-dichloroethane-d4. 
*  Value  derived  from  a  100X  dilution. 


Laboratory  Managi 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Trip  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Oichloroethene 

<1.0 

1.1  -Dichloroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-  1 ,2-Diehioroethene 

<1.0 

Bromochloro  methane 

<1.0 

Chloroform 

<1.0 

1,1 , 1-Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

<1.0 

1 ,2-Dichioroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichlorome  thane 

<1.0 

Trans- 1 ,3- Dichloropropene 

<1.0 

Toluene  -  - 

<1.0 

Cis  - 1 , 3- Dichloropropene 

<1.0 

1 , 1 ,2-T  rtchloroe  thane 

<1.0 

Tetrachloroethene 

<1.0 

1 ,3-Dichloroprop  ane 

<1.0 

Dibromochlorome  thane 

<1.0 

1 ,2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1,1, 1 ,2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<1.0 

O-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1 . 1 ,2,2-Tetrachloroethane 

<1.0 

1, 2, 3-Trichloroprop  ane 

<1.0 

n-Propylbenzene 

<1.0 

2-Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3,5-Tnmethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1 ,2,4-Tnmethylbenzene 

<1.0 

sec-Butylbenzene 

<1.0 

1 ,3-Dichlorobenzene 

<1.0 

1 ,4-Dichloroben2ene 

<1.0 

p-lsopropyltoluene 

<1.0 

1 , 2- Di  chlorobenzene 

<1.0 

n-Butylbenzene 

<1.0 

1 ,2-Dibromo-3*Chloropropane 

<1.0 

1 . 2,4-Trichlorobenzene 

<1.0 

Naphthalene 

<1.0 

Hexachlo  robot  a  diene 

<1.0 

1 ,2,3-Trichlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<10 

Dichlorodifluorome  thane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluorome  thane 

<1.0 

2-ChIoroethylvinylether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyltertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1 ,2-Dichloroethane-d4 

104 

Toluene-d8 

94 

4-Bromofluorobenzene 

93 

£QL  RH:07-07-95 

1  -0  >wg/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 

1.0  . 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
20 
10 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1,1-Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans-1 ,2-Dichloroethene 

<1.0 

1,1-Dichloroethane 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-1,2-Dichioroethene 

<1.0 

Bromochloromethane 

<1.0 

Chloroform 

<1.0 

1,1,1  -Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1, 1-0ichloropropene 

<1.0 

Benzene 

<1.0 

1,2-Dichloroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Oibromomethane 

<1.0 

Bromodichioromethane 

<1.0 

Trans- 1,3-Dichloropropene 

<1.0 

Toluene  -s 

<1.0 

cis- 1 , 3-Dichforopropene 

<1.0 

1 , 1 ,2-Trichloroethane 

<1.0 

Tetrachloroethene 

<1.0 

1 ,3-Dichloropropane 

<1.0 

Dibromochlorome  thane 

<1.0 

1.2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1,1,1 ,2-Tetrachloroe  thane 

<1.0 

Ethylbenzene 

<1.0 

M  +  P  Xylenes 

<  1 .0 

0-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromobenzene 

<1.0 

1 ,1,2,2-Tetrachloroethane 

<1.0 

1 ,2,3-Trichloropropane 

<1.0 

n-Propylbenzene 

<1.0 

2-Chlorotoiuene 

<1.0 

4-Chlorotoluene 

<1.0 

1,3,5-Trimethylbenzene 

<1.0 

tert-Butylbenzene 

<1.0 

1 ,2,4-Trimethylbenzene 

<1.0 

sec-Butylbenzene 

<1.0 

1 ,3-Dichlorobenzene 

<1.0 

1 ,4-0ichlorobenzene 

<1.0 

p-lsopropyltoluene 

<1.0 

1 ,2-Dichlorobenzene 

<  1 .0 

n-Butylbenzene 

<1.0 

1 .2-Dibromo-3-Chloropropane 

<1.0 

1 .2, 4-Trichlorobenzene 

<1.0 

Naphthalene 

<1.0 

Hexachlorobuta  diene 

<1.0 

1 ,2,3-Trichlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<10 

Dichkjrodifluorome  thane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluorom  ethane 

<1.0 

2-Chloroethylvinylether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyftertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1,2-Dichloroethane-d4 

96 

Toluer>e-d8 

106 

4-Bromofluorobenzene 

102 

POL  RH:07-07-95 

1.0  //g/l 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
20 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1.0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


Method  Blank 


8260  LONG 


Surrogate  Recoveries 


1 , 1  -Dichloroethene 

<1.0 

Methylene  Chloride 

<1.0 

trans- 1 , 2-Dichloroethene 

<1.0 

1 , 1  -Dichloroethene 

<1.0 

2,2-Dichloropropane 

<1.0 

cis-1 , 2-Dichloroethene 

<1.0 

Bromochloromethane 

<1.0 

Chloroform 

<1.0 

1,1, 1  -Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

<1.0 

1 ,2-Dichloroethane 

<1.0 

Trichloroethene 

<1.0 

1 ,2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichlorome  thane 

<1.0 

Trans-1 ,3-Dichloroproperve  - 

<1.0 

Toluene 

<1.0 

cis-1 ,3-Dichloropropene 

<1.0 

1 , 1 ,2-Tnchloroethane 

<1.0 

Tetrachloroethene 

<1.0 

1 ,3-Dichloropropane 

<1.0 

Dibromochlorome  thane 

<1.0 

1 ,2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1 , 1 , 1 , 2-Tetrachloroethane 

<1.0 

Ethylbenzene 

<1.0 

M  +P  Xylenes 

<1.0 

0-Xylene 

<1.0 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

<1.0 

Bromoben2ene 

<1.0 

1 , 1 ,2, 2-Tetrachloroethane 

<1.0 

1 ,2,3-Trichloropropane 

<1.0 

n-Propylbenzene 

<1.0 

2-Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3,5-Trimethylbenzene 

<1.0 

tert-Butylben2ene 

<1.0 

1 ,2,4-Trimethylbehzene 

<1.0 

sec-Butylbenzene 

<1.0 

1 . 3-  Di  chlorobenzene 

<1.0 

1 ,4-Dichlorobenzene 

<1.0 

p-lsopropyltoluene 

<1.0 

1 ,2-Dichlorobenzene 

<1.0 

n-8utylben2ene 

<1.0 

1 ,2-Dibromo-3-Chloropropane 

<1.0 

1 ,2.4-Trichlorobenzene 

<1.0 

Naphthalene 

<1.0 

Hexachlorobutadiene 

<1.0 

1 ,2.3-Trichlorobenzene 

<1.0 

Acetone 

<20 

Methyl  Ethyl  Ketone 

<  10 

Dichtorodifluorome  thane 

<1.0 

Chloromethane 

<1.0 

Vinyl  Chloride 

<1.0 

Bromomethane 

<1.0 

Chloroethane 

<1.0 

Trichlorofluoromethane 

<1.0 

2-ChloroethYlvinyfether 

<1.0 

Carbon  Disulfide 

<1.0 

Vinyl  Acetate 

<1.0 

Methyl  Isobutyl  Ketone 

<10 

2-Hexanone 

<10 

Acrolein 

<10 

Acrylonitrile 

<10 

Methyltertiary  Butyl  Ether 

<1.0 

lodomethane 

<1.0 

1 ,2-Dichloroethane-d4 

89 

Toluene-d8 

97 

4-Bromofluorobenzene 

103 

POL  RH:07-1 0-95 

1.0  A^g/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
20 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
10 
10 
10 
1.0 
1 .0 

%  Recovery 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


QUALITY  ASSURANCE  DATA 


ENERGY  LABORATORIES,  INC. 
RAPID  CITY,  SD 

VOLATILE  ORGANIC  COMPOUNDS 
QUALITY  ASSURANCE  REPORT  FORM 


SAMPLE  LOT 
SAMPLE  MATRIX 
EXTRACTION  DATE 
ANALYST 


95-38191 

Water 


RH 


MATRIX  SPIKE  /  MATRIX  SPIKE  DUPLICATE  DATA 


Compound 

Spike  Added 
(A9)/L 

Matrix 
Spike 
%  Rec 

Matrix 

Spike 

Duplicate 

U/g) 

Matrix 
Spike 
Duplicate 
%  Rec 

% 

Difference 

jDifferencej 

Average 

QC 

Limits 

1 ,1  -Dichloroethene 

1000 

<100 

990 

99 

1030 

103 

4.0 

60-140% 

Benzene 

1000 

240 

1290 

105 

1230 

99 

5.9 

60-140% 

Trichloroethene 

1000 

<100 

1080 

108 

1060 

106 

1.9 

60-140% 

Toluene 

1000 

160 

1320 

116 

1220 

106 

9.0 

60-1 40% 

Chlorobenzene 

1000 

<100 

1130 

113 

1140 

114 

0.88 

60-140% 
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- 1 

Site 

Depth  Lab  No. 

Methodology 

Analysis 

Results 

Units 

Analyzed 

Water  Analysis 
Influent-1 2 


95-38229  8260  LONG 


1 . 1- Dichloroethene 
Methylene  Chloride 
trans-1 ,2-Dichloroethene 

1 .1- Dichloroethane 

2. 2- Dichforopropane 
cis-l,2-Dichloroethene 
Bromochloromethane 
Chloroform 

1 .1.1- Tnchloroethane 
Carbon  Tetrachloride 

1 . 1- Dichloropropena 
Benzene 

1 . 2- Dichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Oibromo me  thane 
Bromodichlorome  thane 
Trans-1 ,  3-Dichloropropene 
Toluene 

cis- 1 . 3-Dichloropropene 
1 . 1 ,2*Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
Dibromochloromethane 

1 .2- Dibromoethane 
Chlorobenzene 

1.1.1. 2- Tetrachloroethane 
Ethylbenzene 

M  +  P  Xylenes 

0-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

1.1.2. 2- Tetrachloroethane 

1 .2.3- Tnchloropropane 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 
tert-Butyl  benzene 

1 . 2.4- Trimethylbenzene 
sec-Butylbenzene 

1 ,3*Dichlorobenzene 

1 .4-  Di  chlorobenzene 
p-lsopropyltoluene 

1 . 2- Dichk>robenzene 
n- Butyl  benzene 

1 . 2- Dibromo-3-Chloropropane 

1 . 2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadie  ne 


<1.0 

POL 

1.0 

1.5 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

632 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

7.5 

1.0 

<1.0 

1.0 

5.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

11 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.03 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

11 

1 .0 

462 

1.0 

93 

1.0 

<1.0 

1.0 

<1.0 

1.0 

2.1 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

2.6 

1.0 

<1.0 

1.0 

<1.0 

*1.0 

13 

1.0 

<1.0 

1.0 

372 

1.0 

1.1 

1.0 

<1.0 

1.0 

<1.0 

1.0 

3.2 

1.0 

<1.0 

1.0 

2.2 

1.0 

<1.0 

1.0 

<1.0 

1.0 

17 

1.0 

<1.0 

1.0 

RH:07-1  3-95 

Units  fjgIL 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analy2ed 


Influent-1  2 


95-38229 


8260  LONG  continued 


RH:07-13-95 

PQL  Units  /ug/L 


Surrogate  Recoveries 


1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

T  richlorofluoromethane 

2-Chloroethyfvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether 
lodomethane 


<1.0 

1.0 

57 

20 

78 

10 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<1.0 

1.0 

<1.0 

1.0 

1 , 2-Dichloroethane-d4  78’ 

To!uene-d8  99 

4-8rornofluorobenzene  110 


%  Recovery 


1  Non-target  compound  sample  matrix  interference  caused  a  supression  of  the  1,2- 
DichIoroethane-d4. 

2  Value  derived  from  a  1 0x  dilution. 

3  Present  but  less  than  the  Practical  Quantitation  Limit. 
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Influent-1 2D 


95-38230 


8260  LONG 

1,1-Dichloroethene 

<1.0 

Methylene  Chloride 

1.8 

trans- 1 , 2-Dichloroethene 

<1.0 

1 , 1  -Dichloroethane 

<1.0 

2, 2-Dichloropropane 

<1.0 

cis-1 , 2-Dichloroethene 

63’ 

Bromochloromethane 

<1.0 

Chloroform 

<1.0 

1,1,1  -Trichloroethane 

<1.0 

Carbon  Tetrachloride 

<1.0 

1 , 1  -Dichloropropene 

<1.0 

Benzene 

8.2 

1,2-Dichloroethane 

<1.0 

Trichloroethene 

6.0 

1 , 2-Dichloropropane 

<1.0 

Dibromomethane 

<1.0 

Bromodichloromethane 

<1.0 

Trans- 1 ,3-Dichloropropene 

<1.0 

Toluene 

12 

cis- 1 ,3-Dichloropropene 

<1.0 

1,1,2-Trichloroethane 

<1.0 

Tetrachloroethene 

1.0 

1 ,3-Dichloropropane 

<1.0 

Dibromochlorome  thane 

<1.0 

1 , 2-Dibromoethane 

<1.0 

Chlorobenzene 

<1.0 

1,1,1, 2-Tetrachloroe  thane 

<1.0 

Ethylbenzene 

13 

M  +  P  Xylenes 

511 

0-Xylene 

10 

Styrene 

<1.0 

Bromoform 

<1.0 

Isopropylbenzene 

2.5 

Bromobenzene 

<1.0 

1 , 1.2,2-Tetrachloroethane 

<1.0 

1 . 2, 3-Trichloropropane 

<1.0 

n- Propyl  benzene 

3.1 

2-Chlorotoluene 

<1.0 

4-Chlorotoluene 

<1.0 

1 ,3. 5-Trimethylbenzene 

15 

tert-Butylbenzene 

<1.0 

1 . 2,4-Trimethylbenzene 

41 1 

sec-Butyl  benzene 

1.2 

1 ,3-Dichlorobenzene 

<1.0 

1 . 4-Dichlorobenzene 

<1.0 

p-lsopropyltoluene 

3.7 

1 , 2-Dichlorobenzene 

<1.0 

n-Butylbenzene 

2.5 

1 , 2-Dibromo-3-Chloropropane 

<1.0 

1 ,2,4-Trichlorobenzene 

<1.0 

Naphthalene 

19 

Hexachlorobutadiene 

<1.0 

RH:07-1  3-95 

PQL  Unit*  f/q/L 

1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1 .0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0  ‘ 

1.0 
1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .0 
1 .0 
1  .0 
1 .0 
1 .0 
1 .0 
1 .0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1 .0 
1 .0 
1 .0 
1 .0 
1 .0 
1 .0 
1.0 
1.0 
1.0 
1 .0 
1 .0 
1 .0 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Unit6  Analyzed 


Influent-1  2D 


95-38230 


8260  LONG  continued 


Surrogate  Recoveries 


1 ,2,3-Trichlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ether; 
lodomethane 


1 ,2-Dichloroethane*d4 
Toluene-d8 

4-Bromofluorobenzene 


PQL 

<1.0 

1 .0 

37 

20 

80 

10 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1 .0 

<1.0 

1.0 

<1.0 

1 .0 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<1.0 

1.0 

<1.0 

1.0 

81 

102 

113 

RH:07-1 3-95 

Units  ^rg/L 


%  Recovery 


Value  derived  from  a  1  Ox  dilution. 


5  of  8 


I 

I 

I 

I 

I 

I 

I 

s 

I 

I 

I 

1 

I 

I 

I 

I 

I 

1 

I 


Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Infiuent-1  3 


95-38231 


8260  LONG  RH:07-13-95 


1 , 1  -Dichloroethene 

<1.0 

PQl 

1.0 

Methylene  Chloride 

3.3 

1.0 

trans- 1 , 2-Dichloroethene 

<1.0 

1.0 

1 , 1  -Dichloroethane 

<1.0 

1.0 

2, 2-  Dichlo  ropropane 

<1.0 

1.0 

cis- 1 . 2-Dichloroethene 

30* 

1.0 

Bromochloromethane 

<1.0 

1.0 

Chloroform 

<1.0 

1.0 

1 , 1 , 1  -T  richloroethane 

<1.0 

1.0 

Carbon  Tetrachloride 

<1.0 

1.0 

1,1 -Dichlo  ropropane 

<1.0 

1.0 

Benzene 

1.8 

1.0 

1 ,2-Dichloroethane 

<1.0 

1.0 

Trichloroethene 

6.1 

1.0 

1 , 2-Dichloropropane 

<1.0 

1.0 

Dibromomethane 

<1.0 

1.0 

Bromodichloromethane 

<1.0 

1.0 

Trans- 1 ,3-Dichloropropane 

<1.0 

1.0 

Toluene 

4.1 

1.0 

cis-1 ,3-Dichloropropane 

<1.0 

1.0 

1 , 1 , 2-Trichloroethane  ■  * 

<1.0 

1.0 

Tetrachloroethene 

<1.02 

1.0 

1 ,3-Dichloropropane 

<1.0 

1.0 

Dibromochloromethane 

<1.0 

1.0 

1 , 2*Dibromoethane 

<1.0 

1 .0 

Chlorobenzene 

<1.0 

1.0 

1,1,1 ,2-Tetrachloroethane 

<1.0 

1.0 

Ethylbenzene 

4.0 

1.0 

M  +  P  Xylenes 

24 

1.0 

O-Xylene 

3.3 

1.0 

Styrene 

<1.0 

1.0 

Bromoform 

<1.0 

1.0 

Isopropylbenzene 

1.0 

1.0 

Bromobenzene 

<1.0 

1.0 

1 , 1 ,2,2-Tetrachloroethane 

<1.0 

1.0 

1 ,2,3-Trichloropropane 

<1.0 

1.0 

n-Propylbenzene 

1.3 

1.0 

2-Chlorotoluene 

<1.0 

1 .0 

4-Chlorotoluene 

<1.0 

1.0 

1 ,3,5-Trimethylbenzene 

4.6 

1.0 

tert-Butylbenzene 

<1.0 

1.0 

1 ,2,4-Trimethylbenzene 

1 6' 

1.0 

sec-Butyl  benzene 

1.2 

1.0 

1 ,3-Dichlorobenzehe 

<1.0 

1.0 

1 ,4-Dichlorobenzene 

<1.0 

1.0 

p-lsopropyltoluene 

1.5 

1.0 

1 , 2-Dichlorobenzene 

<1.0 

1.0 

n-Butylbenzene 

1.2 

1.0 

1 ,2*Dibromo-3-Chloropropane 

<1.0 

1.0 

1 .2, 4-Trichlorobenzene 

<1.0 

1.0 

Naphthalene 

11 

1.0 

Hexachioro  butadiene 

<1.0 

1.0 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Influent-1  3 


95-38231 


8260  LONG  continued 


RH:07-1 3-95 

PQL  Units  /yq/L 


Surrogate  Recoveries 


1 ,2,3-Tnchlorobenzene 

<1.0 

1.0 

Acetone 

<20 

20 

Methyl  Ethyl  Ketone 

17 

10 

Dichlorodifluoromethane 

<1.0 

1.0 

Chloromethane 

<1.0 

1.0 

Vinyl  Chloride 

<1.0 

1.0 

Bromomethane 

<1.0 

1.0 

Chloroethane 

<1.0 

1.0 

Trichlorofluoromethane 

<1.0 

1 .0 

2-Chloroethylvinylether 

<1.0 

1.0 

Carbon  Disulfide 

<1.0 

1.0 

Vinyl  Acetate 

<1.0 

1.0 

Methyl  Isobutyl  Ketone 

<10 

10 

2-Hexanone 

<10 

10 

Acrolein 

<10 

10 

Acrylonitrile 

<10 

10 

Methyltertiary  Butyl  Ether* 

<1.0 

1.0 

lodomethane 

<1.0 

1 .0 

1 , 2-Dichloroethane*d4 

83 

%  Recovery 

Toluene-d8 

102 

4-Bromofluorobenzene 

102 

1  Value  derived  from  a  1 0x  dilution. 

2  Present  but  less  than  the  Practical  Quantitation  Limit. 


Kurt  R.  Slentz 


Laboratory  Manag^r^^ 
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Site 


Depth  Lab  No. 


Methodology 


Analysis 


Results 


Units 


Analyzed 


QUALITY  ASSURANCE  DATA 


Trip  Blank 


8260  LONG 

PQL 

1,1-Dichloroethene 

<1.0 

1.0 

Methylene  Chloride 

<1.0 

1.0 

trans-  1 . 2-Dichloroethene 

<1.0 

1.0 

1,1-Dichioroethane 

<1.0 

1.0 

2, 2-Dichloropropane 

<1.0 

1.0 

cis*  1 , 2-Dichloroethene 

<1.0 

1.0 

Bromochloromethane  - 

<1.0 

1.0 

Chloroform 

<1.0 

1 .0 

1 , 1. 1  -Trichloroethane 

<1.0 

1.0 

Carbon  Tetrachloride 

<1.0 

1 .0 

1 , 1  -Dichloropropene 

<1.0 

1.0 

Benzene 

<1.0 

1 .0 

1 ,2-Dichloroethane 

<1.0 

1 .0 

Trichloroethene 

<1.0 

1.0 

1. 2-Dichloropropane 

<1.0 

1.0 

Dibromomethane 

<1.0 

1 .0 

Bromodichloromethane 

<1.0 

1 .0 

Trans- 1 ,3-Dichloropropene 

<1.0 

1.0 

Toluene 

<1.0 

1.0 

cis- 1 , 3-Dichloropropene 

<1.0 

1 .0 

1 . 1 ,2-Trichloroetnane 

<1.0 

1 .0 

Tetrachloroethene 

<1.0 

1.0 

1 ,3-Dichloropropane 

<1.0 

1 .0 

Dibromochloromethane 

<1.0 

1.0 

1 ,2-Dibromoethane 

<1.0 

1.0 

Chlorobenzene 

<1.0 

1.0 

1,1,1,2-Tetrachloroethane 

<1.0 

1 .0 

Ethylbenzene 

<1.0 

1.0 

M  4-P  Xylenes 

<1.0 

1.0 

O-Xylene 

<1.0 

1.0 

Styrene 

<1.0 

1.0 

Bromoform 

<1.0 

1.0 

Isopropylbenzene 

<1.0 

1.0 

Bromobenzene 

<1.0 

1.0 

1.1,2, 2-Tetrachloroethane 

<1.0 

1 .0 

1 . 2,3-Trichloropropane 

<1.0 

1.0 

n-Propylbenzene 

<1.0 

1.0 

2-Chlorotoluene 

<1.0 

1.0 

4-Chiorotoluene 

<1.0 

1.0 

1 .3, 5-Trimethyl  benzene 

<1.0 

1.0 

tert-Butyibenzene 

<1.0 

1.0 

1 ,2.4-Trimethylbenzene 

<1.0 

1.0 

sec-Butylbenzene 

<1.0 

1.0 

1 ,3-Dichlorobenzene 

<1.0 

.  1.0 

1 . 4-Dichlorobenzene 

<1.0 

1.0 

p-lsopropyltoluene 

<1.0 

1.0 

1 . 2-Dichlorobenzene 

<1.0 

1.0 

n-Butylbenzene 

<1.0 

1 .0 

1.2-Dibromo-3-Chloropropane 

<1.0 

1.0 

1 ,2,4-Trichlorobenzene 

<1.0 

1.0 

Naphthalene 

<1.0 

1.0 

Hex  achlo  robot  adiene 

<1.0 

1.0 

RH:07-1  3-95 

Unit*  j/q/L 
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Site  Depth  Lab  No.  Methodology  Analysis 


Results  Units  Analyzed 


Trip  Blank 


8260  LONG  continued 


Surrogate  Recoveries 


1 , 2, 3-T  richlorobenzene 
Acetone 

Methyl  Ethyl  Ketone 

Dichlorodifluoromethane 

Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

2-Chloroethylvinylether 

Carbon  Disulfide 

Vinyl  Acetate 

Methyl  Isobutyl  Ketone 

2-Hexanone 

Acrolein 

Acrylonitrile 

Methyltertiary  Butyl  Ettvrr 
lodomethane 

1 ,2*Dichloroethane*d4 
Toluene-d8 

4-Bromofluoro  benzene 


POL 

<1.0 

1.0 

<20 

20 

<1.0 

10 

<  1 .0 

1 .0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<10 

10 

<10 

10 

<10 

10 

<10 

10 

<1.0 

1.0 

<1.0 

1  .0 

82 

109 

113 


RH:07-1 3-95 

Units  pg/L 


%  Recovery 


ENERGY  LABORATORIES,  INC. 
RAPID  CITY,  SD 

VOLATILE  ORGANIC  COMPOUNDS 
QUALITY  ASSURANCE  REPORT  FORM 


SAMPLE  LOT  95-38231 

SAMPLE  MATRIX  Water 

EXTRACTION  DATE 
ANALYST  RH 


MATRIX  SPIKE  /  MATRIX  SPIKE  DUPLICATE  DATA 


Compound 

Spike  Added 
(pg)/L 

Sample 

<A9) 

Matrix 
Spike 
%  Rec 

Matrix 

Spike 

Duplicate 

U/g) 

Matrix 
Spike 
Duplicate 
%  Rec 

% 

Difference 

(Difference^ 

Average 

QC 

Limits 

1,1-Dichloroethene 

10.0 

<1.0 

9.4 

94 

9.7 

97 

3.1 

60-140% 

Benzene 

10.0 

1.8 

11.7 

99 

1  1 .8 

100 

1.0 

60-140% 

Trichloroethene 

10.0 

6.1 

15.6 

95 

15.6 

95 

0 

60-140% 

Toluene 

10.0 

4.1 

14.0 

99 

13.1 

90 

9.5 

60-140% 

Chlorobenzene 

10.0 

<1.0 

11.2 

112 

1  1  .1  i 

1  1  1 

0.90 

60-140% 

ENERGY  LABORATORIES,  INC. 

P.O.  BOX  2470  •  RAPID  CITY,  SD  57709  •  PHONE  (605)  342-1225 
610  FARNWOOD  STREET  •  RAPID  CITY,  SD  57701  •  FAX  (605)  342-1397 


James  Machin 

Radian  Corporation 

November  17,  1995 

3201  C  Street,  Suite  405 

Addendum  to: 

95-38229-31,95-38191-95  1 

Anchorage,  AK  99503 

95-38061-67,95-38005-07 

Site  Depth 

Lab  No. 

Methodology 

Analysis 

Results 

Units 

Analyzed 

Water  Analysis 

i 

2 

4/q/L 

PQL 

MW9301 01 

95-38005 

iPA  8260  Mod 

TPM 

45,400 

200 

RH:06-26-95 

Effluent- 1 

95-38006 

EPA  8260  Mod 

TPM 

65 

20 

RH:06-25-95 

Influent- 1 

95-38007 

EPA  8260  Mod 

TPM 

41,300 

200 

RH:06-26-95 

Influent-2 

95-38061 

EPA  8260  Mod 

TPM 

19,300 

200 

RH:06-30-95 

Influent-3 

95-38062 

EPA  8260  Mod 

TPM 

112,100 

200 

RH:07-05-95 

Influent-4 

95-38063 

EPA  8260  Mod 

TPM 

42,600 

200 

RH:07-05-95 

Influent-5 

95-38064 

EPA  8260  Mod 

TPM 

24,300 

200 

RH:07-05-95 

Influent-6 

95-38065 

EPA  8260  Mod 

TPM 

28,100 

200 

RH:07-05-95 

lnfluent-6D 

95-38066 

EPA  8260  Mod 

TPM 

31,600 

200 

RH:07-07-95 

Influent-7 

95-38067 

EPA  8260  Mod 

TPM 

80,500 

200 

RH:07-06-95 

Influent-8 

95-38191 

EPA  8260  Mod 

TPM 

56,700 

200 

RH:07-07~95 

Influent-9 

95-38192 

EPA  8260  Mod 

TPM 

41,600 

2CC 

RH:G7-07-95 

Influent- 1 1 

95-38194 

EPA  8260  Mod 

TPM 

65,600 

200 

RH:07-07-95 

MW9301 01  -Post  Test 

95-38195 

EPA  8260  Mod 

TPM 

41,500 

200 

RH:07-05~95 

Influent-1  2 

95-38229 

EPA  8260  Mod 

TPM 

3,180 

100 

RH:07-1 3-95 

Influent-1 20 

95-38230 

EPA  8260  Mod 

TPM 

2,990 

100 

RH:07-1 3-95 

Influent- 1 3 

95-38231 

EPA  8260  Mod 

TPM 

1,190 

100 

RH:07-1 3-95 

1  These  data  were  generated  using  a  modification  of  EPA  Method  8260.  The  values  included  in  this  report  represent  the  Total 
Purgeable  Material  that  eluded  in  the  approximate  range  of  C5  -  C12  .  The  results  for  TPM  were  derived  by  total  integration  of  the 
chromatogram  from  C5  -  C12  and  comparing  the  resultant  area  to  a  mean  response  factor  for  three  internal  and  three  surrogate 
standards.  As  such,  these  data  should  be  considered  estimated  values. 

2  TPM  -  Total  Purgeable  Material. 
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University  of  Pittsburgh  Applied  Research  Center 
220  William  Pitt  Way,  Pittsburgh,  PA  15238 
(412)  826-5245 
FAX  (412)  826-3433 


July  7,  1995 


Mr.  James  Machin 
Radian  Corporation 
3201  C  Street 
Suite  405 

Anchorage,  AK  99503 
Dear  Mr.  Machin: 


Attached  is  the  final  data  listing  for  the  samples  we  received 
on  July  3,  1995,  your  project  #612-001-31-37. 

Please  give  me  call  if  you  have  questions  or  I  can  be  of 
further  assistance.  Thank  you  for  using  MICROSEEPS. 


Sincerely, 


David  J.  Masdea 


DJM/lsp 


Attachment : 


RAD36-952487 


MICROSEEPS 


ANALYSIS  OF  VOLATILE  ORGANICS  IN  GAS  SAMPLES 


Gas  samples  are  received  and  secured  in  accordance  with  Microseeps  documented  sample 
receipt  procedures.  Analyses  are  performed  using  Microseeps  Analytical  Method  AM4.02. 
Analytical  method  AM4.02  is  a  modification  of  USEPA  Method  3810  (Headspace)  and  8000 
(Gas  Chromatography).  Modifications  implemented  are  to  accommodate  the  gas  phase  sample 
type  only.  All  applicable  quality  control  procedures  are  followed  including  continuing  calibration 
check  standards  and  laboratory  blanks.  Microseeps  Analytical  Method  AM4.02  will  be  supplied 
upon  request. 
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RAD36-952487 


RADIAN  CORP.  - 

.  PROJECT  NO.  612-001-31-37  . 

PROJECT  IOC:  ELLSWORTH  AFB(2ND  PHASE  TEST)  --- 
.  CONCENTRATIONS  IN  PPMV  . 

CONTINUING  CALIBRATION  CHECK 


STANDARDS:  "624"<LEVEL  2),  "624"(LEVEL  1),  «VC-996“f  “8240D",  "L"  R4 
REFERENCE:  U53A/B268,  W53A/B269,  U53A272,  U53A277,  U53A252 


COMPOUND 

KNOWN 

RESULT 

PERCENT 

DIFFERENCE 

CHLOROMETHANE 

20.8 

22.6 

8.03 

VINYL  CHLORIDE 

996.0 

975.5 

2.10 

BROMOMETHANE/CHLOROETHANE* 

2.7 

2.6 

3.36 

FLUOROTR I CHLOROMETHANE 

0.765 

0.744 

2.82 

1,1  DICHLOROETHYLENE 

1.09 

1.07 

1.12 

METHYLENE  CHLORIDE 

1.24 

1.20 

3.25 

TRANS- 1,2  DICHLOROETHYLENE 

1.09 

1.07 

1.40 

1,1  DICHLOROETHANE 

1.06 

1.05 

0.85 

CHLOROFORM 

0.881 

0.865 

1.85 

1,1,1  TRICHLOROETHANE 

0.788 

0.775 

1.68 

CARBON  TETRACHLORIDE 

0.684 

0.671 

1.94 

BENZENE  &  1,2-DCA** 

2.41 

2.38 

1.35 

1,2  DICHLOROETHANE 

1.06 

1.04 

1.82 

TRICHLOROETHYLENE 

0.800 

0.784 

2.04 

1,2  DICHLOROPROPANE 

0.93 

0.91 

2.20 

BROMOD I CHLOROMETHANE 

0.642 

0.627 

2.39 

CIS-1,3  DICHLOROPROPYLENE 

0.95 

0.92 

3.16 

TOLUENE 

1.14 

1.04 

9.40 

TRANS- 1,3  DICHLOROPROPYLENE 

0.95 

0.91 

3.83 

1,1,2  TRICHLOROETHANE 

0.788 

0.780 

1.03 

TETRACHLOROETHYLENE 

0.634 

0.629 

0.79 

CHLORODIBROMOMETHANE 

0.505 

0.496 

1.81 

CHLOROBENZENE 

0.93 

0.88 

6.74 

ETHYL  BENZENE 

0.99 

0.95 

4.54 

BROMOFORM 

0.416 

0.406 

2.46 

1,1, 2, 2  TETRACHLOROETHANE 

0.626 

0.620 

0.97 

1,3  D I  CHLOROBENZENE 

0.72 

0.68 

5.30 

1,4  D I CHLOROBENZENE 

0.72 

0.72 

0.56 

1,2  D I CHLOROBENZENE 

0.72 

0.71 

0.85 

ACETONE 

33.5 

29.0 

15.56 

MIBK 

21.0 

19.0 

10.31 

M&P  XYLENE 

1.71 

1.90 

10.00 

O-XYLENE 

0.86 

0.87 

0.58 

*  COMPOUNDS  ELUTE  TOGETHER  ON  ECD  -  VALUES  REPRESENT  EITHER  OR  A  COMBINATION  OF  BOTH. 
**  COMPOUNDS  ELUTE  TOGETHER  ON  FID  -  VALUE  REPRESENTS  A  COMBINATION  OF  BOTH. 
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RAD36-952487 


LABORATORY  BLANK  RESULTS 
N2  IN  VIAL 

REFERENCE:  U53A/B276 


COMPOUND 


CHLOROMETHANE 
VINYL  CHLORIDE 
BROMOMETHANE/CHLOROETHANE* 
FLUOROTRI CHLOROMETHANE 

1,1  DICHLOROETHYLENE 
METHYLENE  CHLORIDE 
TRANS-1,2  DICHLOROETHYLENE 

1.1  DICHLOROETHANE 
CHLOROFORM 

1.1.1  TRICHLOROETHANE 
CARBON  TETRACHLORIDE 
BENZENE 

1,2  DICHLOROETHANE 
TRICHLOROETHYLENE 

1.2  DICHLOROPROPANE 
BROMOD I CHLOROMETHANE 
CIS-1,3  DICHLOROPROPYLENE 
TOLUENE 

TRANS- 1,3  DICHLOROPROPYLENE 

1.1.2  TRICHLOROETHANE 
TETRACHLOROETHYLENE 
CHLORODIBROMOMETHANE 
CHLOROBENZENE 

ETHYL  BENZENE 
BROMOFORM 

1.1. 2. 2  TETRACHLOROETHANE 

1.3  DICHLOROBENZENE 

1.4  D I  CHLOROBENZENE 

1.2  D I CHLOROBENZENE 

ACETONE 

MIBK 

M&P  XYLENE 
O-XYLENE 


*  COMPOUNDS  ELUTE  TOGETHER  ON 
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.  PROJECT  NO.  612-001-31-37  . 

PROJECT  LOC:  ELLSWORTH  AFBC2ND  PHASE  TEST) 
.  CONCENTRATIONS  IN  PPMV  . 


BLANK 

LOUER 

DETECTION 

LIMIT 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

0.005 

ND 

0.01 

ND 

1.00 

ND 

0.1 

ND 

0.01 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.07 

ND 

0.01 

ND 

0.005 

ND 

0.01 

ND 

0.005 

ND 

0.01 

ND 

0.07 

ND 

0.01 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.07 

ND 

0.07 

ND 

0.005 

ND 

0.005 

ND 

0.07 

ND 

0.07 

ND 

0.07 

ND 

2.0 

ND 

1.0 

ND 

0.07 

ND 

0.07 

ECD  -  VALUES  REPRESENT  EITHER  OR  A  COMBINATION  OF  BOTH. 
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University  of  Pittsburgh  Applied  Research  Center 
220  William  Pitt  Way,  Pittsburgh,  PA  1 5238 
(412)  826-5245 
FAX  (41 2)  826-3433 


November  20,  1995 


Mr.  James  Machin 
Radian  Corporation 
3201  C  Street 
Suite  405 

Anchorage,  AK  99503 
Dear  Mr.  Machin: 

Attached  is  the  additional  data  listing  for  the  samples  we 
received  on  July  3,  1995,  your  project  #612-001-31-37. 

Please  give  me  call  if  you  have  questions  or  I  can  be  of 
further  assistance.  Thank  you  for  using  MICROSEEPS. 

Sincerely, 

David  J.  Masdea 


DJM/lsp 

Attachment:  RAD36-952487 
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